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From prized reproductions to modern furniture — your workshop projects * 
deserve the components that assure Quality and Permanence ... Southern 


Fasteners—made of finest materials available —are headed, threaded and =“ anny © 
tested for quick starting and permanent grip. 


You get Double Economy, too, when you buy Southern Screws by the wood aces 
box! Save up to 50% on the cost of your fasteners — save hours of time siathina‘acreons Mince 
in trips to the hardware store to buy expensive pre-packaged screws by (KAR scsin sere 
tne half-dozen. dowel screws 
Specify Southern—and to be sure of the size of Southern Screws you need, wood & type U 
mail the coupon below for our new FREE Technical Chart No. 4, for drive screws 
measuring length and diameter of Wood and Sheet Metal Screws, list of roll thread 
head styles available, pilot hole and drill bit sizes. Send for your copy today. eoceaan bane 

stove bolts 

hanger bolts 


SOUTHERN SCREW COMPANY 
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Please send me my FREE COPY of TC-4. 
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Address, SCREW COMPANY 
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The first frantic months of fatherhood are over. 

-You have time now to really enjoy the new 
baby—and time to really think ahead. 

There's plenty to think about. And lots to 

lan for. What kind of a Dad will you be? 
What kind of a provider? 

One thing's sure: now you've got to earn 
more money! About $500 a year more, to start 
with. But howe 

Try doing what some five thousand new 
fathers did fast year, Start preparing yourself 
for a better job—at home, in your spare time. 
Enroll with L.C.S. 

Most of these new fathers already have job 
promotions, fat pay boosts. One writes, “I've 


For Real Job Security—Get an I. C. S. Diplom: 


sees: 


jumped five years in one.” Another reports, 
“I'm making $125 more a month.” 

There's no magic in 1.C.S. Just sound, prac- 
tical, step-by-step training. And a method that 
makes it possible to master any subject as 
rapidly as your time and ability permit. 

You havt 257 courses to choose from. Busi- 
ness, Technical, Engineering. All job-related. 
All keyed to everyday problems. Let us send 
you a free sample lesson together with two val- 
uable books—(1) opportunities in your field 
and (2) “How to Succeed.” No obligation— 
except the new one you have as a father. 

The famous L.C.S. coupon is right here. 
And it’s your move! 


1. C.S., Seranton 9, Penna. 
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PS Readers 


4 Ir tsa real pleasure 
\\ to inform you that 
) your organization has 
b been voted the N; 
— tional Safety Council's 


Public Interest Award for 1956. 
The award is designed to allow us to ex- 
press in tangible form our apprecia 
exceptional service to safety. . . There is 
another, less tangible, result of your safety 
efforts—the knowledge that you have helped 
prevent many accidents. 
p H. Deansorn, President, 
National Safety Council, Chicago 


For the seventh time, PS is pleased to ac- 
cept this honor. 


Straight Talk to Parents 

I neap with interest D. R. Lindsay's 
article “Can Your Youngster Get into Col- 
lege?” [April]. May we have permission to 
copy the article and send it out to our boys” 
parents? 


cr Ricn, Headmaster, 
Midland School, Los Olivos, Calif. 


. Lam writing to ask if I may have per- 
mission to reprint or duplicate the article by 
John Kord Lagemann [March, “How to Be 
a Good Father to a Gifted Child”). I would 
like to send it to the homes of the gifted chil- 
dren enrolled in our schools. 

Ricumonv Bansour, Director of Guidance, 
San Diego (Calif.) City Schools 


Permission granted. 
. Can you furnish additional copies of 


the article by John Kord Lagemann? We 
are organizing a community study group 
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TALK BACK 


for the gifted child and would appreciate 
having 25 copies of the article. 

Maras. Evecyn S. Trxii., 

Class A School District No. 25, 

Pocatello, Idaho 


I read with great enjoyment the 
“Gifted Child” article. Is it possible to ob- 
tain reprints? 

Franx A. Rizzo, Visiting Teacher 
Department of Education 
ara Falls, N. Y. 


A limited number of reprints of the Gifted 
Child article are available to those who send 
a stamped, self-addressed envelope with 
their requests. 


A Fan Letter from the Antarctic 

Last summer you very kindly donated 
recent issues of PS to Operation Deep 
Freeze II for use in the Antarctic. 

It is my pleasure to report to you from 


Little America V that the magazines are be- 

ing read avidly, and will continue to be read 

throughout the long winter night, which 

will soon commence. All hands join me in 
saying a hearty thank you. 

Jony E. Zouuen, Chaplain 

U.S. Navy, Little America V 


Gets 70,000 Out of His Tires 

I nave been able to get 70,000 and up 
from standard tires [“How to Double Your 
Tire Mileage,” March] and have at present 
one tire carcass in use on a ‘50 Dodge that 
was retreaded at 70,000 and now has 96,000 
on it. 

The last car issued to me (I am a retired 
Immigration officer) in Feb., 1942, was a 
Ford with 4-ply tires. I drove it continu- 
ously for 72,500 miles. My personal car, 
the Dodge mentioned above, has pulled a 


WHAT HAPPENS WHEN A MAN 
DECIDES TO DO SOMETHING 


ABOUT HIS FUTURE. 


‘The proven rule of “learn more to earn more” 
took M.E.F. (name on request) from a position 
of truck driver to that of an accounting executive 
in sixteen months, Listen to what M.E.F. says: 
“Twas driving a track—workinglonghoursand 
not making much money. I had a burning desire 
to better myself in life, and decided to enroll with 
LaSalle. I went along driving my truck days and 
studying nights and got my first break after com- 
pleting 35 assignments. I took a cost accounting 
position, Within one month after starting full- 
time, I received my first raise, thereafter fol- 
lowed more. One of the greatest thrills of my life 
came just nineteen months after I started with 
LaSalle. When our firm opened up a branch office, 
I was assigned to take charge of the Accounting 
Department and my salary is doubled.” 
M.E.F. took a proved road to success—and 
his letter is typical of the thousands we have in 
our files from men and women in all walks of life. 


YOU DESERVE SUCCESS 
‘There is no reason why you can’t win success 
through LaSalle’s Accounting Training. Today 
the demand for good accountants far exceeds 
the supply. This spells real opportunity to the 
man who is prepared. 

‘You need no special talents to become a suc- 
cess in Accounting. You do not even need a pre- 
liminary knowledge of bookkeeping. All you need 
is the will to work—to achieve success perhaps 
years sooner. 

Under the LaSalle Problem 
‘Method you can acquire a thor- 


ough knowledge of Accounting—you can master 
its fundamental principles—become expert in 
the practical application of those principles. You 
learn by doing—without losing any time from 
your present work. You train directly under the 
supervision of a competent staff of Certified 
Public Accountants and accounting experts. 

Our book “Accountancy, The Profession That 
Pays” is FREE, It explains how we train you 
from the ground up—or from where you are now 
—according to your individual needs. The cost 
is low—terms easy. 

Send the coupon RIGHT NOW. Don't lay it 
aside and say you'll do it later. It can be the 
means of your SUCCESS—perhaps larger suc- 
cess than you have ever dreamed. At least 
worth considering. 


OF NATIONAL HOME STUDY COUNCIL 
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2 a OL 


WW DEPT, 683H 417 SOUTH DEARBORN STREET, CHICAGO 5, ILLINOIS 


‘OVER 4,400 CPA's HAVE BEEN TRAINED 


BY THE FAMOUS LASALLE 


PROBLEM METHOD 


Please send me, free of 
trated book, “Accountancy, the Prof 


yor 
jon That Pays.” 
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SCREWDRIVERS 
LOW Cost, 


HIGH Quality 


37 NEW SCREWDRIVERS... \ 
AT YOUR DEALER'S NOW! 


Ruby Red, Fire-Resistant Plastic Handles 

Powerful, Comfortable Grips 

High Grade, Heat-Treated Steel Bits... 

Hard and Tough 

Fully Plated for Rust Protection 

Sparkling Appearance 

Keystone, Cabinet and Phillips Types 

22 Meet Mil. Spec. GGG-S-121-C 

“Ruby Line” screwdrivers were de- 
signed by PROTO to meet demands for 
high quality at low cost. Manufacturing 
economies give long service at modest 
prices. Complete line of 37 models. Bit 
widths from 1/8” to 5/16”, blades from 


11/2” to 93/4”. In Keystone, Cabinet | 


and #1 and #2 Phillips types. 
See your nearby PROTO dealer today. 
Send 10¢ for catalog of entire PROTO 


line of tools to PROTO TOOLS | 


2203 Santa Fe Ave., Los Angeles 54, Calif. 


Eastern Factory, 
Jamestown, N.Y. 


Canadian Factory, 
London, Ont. 
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trailer for over 20,000 miles, much of that 
in Mexico where some roads leave much 
to be desired. 

FRranxuiw Davis, Santa Ana, Calif, 


Protest from a Young Driver 

I nave been a reader of PS for several 
years now and think it is a very infor ive 
magazine. 

But you have some very disgusting 
articles occasionally, such as “Who Are 
America’s Worst Drivers?” [Jan.]. It just 

’t fair... Some of your “older, more ex- 


perienced drivers” cause the accidents in- 
volving young people. 
A/2c Joun M. Tuostas, Loring AFB, Maine 


Sad but true. Our article, however, dealt 
not individual cases. 
, unmarried male driv- 


capita than any other class. 


Outboard Horsepower Ratings 

As MANUFACTURERS of Mercury outboard 
motors we: would like to point out a few 
errors in the article by David R. Lindsay 
[April]: 

1, Horsepower ratings of the 1940s were 
generally optimistic rather than conser 
tive. Manufacturers’ association rating pro- 
cedure once permitted the use of laboratory 
engines for official test purpos and even 
allowed a choice a “flash” readings as the 
rated horsepower. A “flash” reading on a 
cold engine will g sallit be higher than 
on an engine running for some time—as 
would be the case in customer use. 

We do not rate the Mercury engine at 
5,800 r.p.m., the latter figure being the 
recommended maximum at which the engine 
should be run in day-in, day-out use, The 
speeds at which our engines develop their 
rated horsepowers are well below this. At- 
mospheric rating corrections are made ac- 
cording to the Test Code of the Society of 
Automotive Engineers. 

2. Mr. Lindsay's statement that most two- 
cycle engines can be run in either direction 


For Good Pay—A Job with a Future 


Be a Skilled Technician 


LEARN AT 


HOME 
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N.R.I. Supplies Kits to Learn by Doing 
You Get Practical Experience 


Enroll with N.R.I, and LEARN BY Do- 
]? ING. Training includes kits of parts to 
‘build actual equipment, Use 
{t to practice what you learn 
from our easy to read, well 
illustrated lessons, 
Shows equipment you, get, 
how you. use it to learn 
become a trained 


) 40 Years Experience 
| Backs N.R.I. Training 


Add to Your Income 
Starting Soon 


10, 15 WEEK EXTRA 


IN SPARE TIME 
“1 


Television-Radio 


fand still growing fast, That's 
Radio has. special appeal. t0 
‘not satisfied with, thelr Jobs, 
yrnings. More than 4,000 Radio 
and Ty" stations mow on the alr, More than 
350 minion home and auto Radios. 40 lion 


fo 
Television-Radio “Servicing or Broadcasting. 
Soon after enrolling, many N.R1. students 
start to earn $10, $15 a week extra in spare 
time xing sets, Some make enough extra to 
art thelr own ‘TV-Radio shops, NRL. train~ 
ing Is practical—gets quick results, NII. les 
sons are cary io. understand, well tlustrate, 
Seach "you basic. principles. 

eth’ y-pomne, by practicing with Kita of 
equipment which “bring to life’” things you 
Fead about In the lessons. 


_ Find Out What TV-Radio Offers You 


the oldest and largest home stuly ‘TV. 
‘of successful graduates, 
in home 1009 tran 
Snag—devote full time 
training. You get per 
from experts, Mail coupen for C 
Loon FREE, Cost of NLL. courses now avallabl 
NATIONAL, MADIO IN: 
SIITUTE, Devt. 


SAMPLE LESSON FREE 


AND CATALOG 
MAIL NOW-NO OBLIGATION 


NATIONAL RADIO INSTITUTE 

Dept. 7FB, Washington 16, D.C. 

[ Send FREE Sample Lesson snd Catalog on TY-Radio Training. g 

i Send PREE Sample Lesson and ance 
fag Course. (No salesman wil call. Please weite plainly.) 
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is misleading. How many of the other 1957 
models can Mr, Lindsay run in both direc- 
tions? Were he to try he would find him- 
self involved in ignition, starter, cooling 
pump and, in some cases, valving problems! 

Mr. Lindsay is incorrect in stating that 
the Mark 75 discharges its exhaust through 
the propeller hub. This feature appears on 
the Mercury Mark 10, not the Mark 75. 

3. Your writer errs in stating that the 
forward rake design of the Mark 10 follows 
a development of other manufacturers’ en- 
gines having sloping propeller shafts. The 
Mark 10 does not have a sloping propeller. 
shaft. Instead, the entire powerhead and 
driveshaft housing are raked forward to 
provide for easy drainage of unvaporized 
fuel from the engine interior and to permit 
the engine to ride easily over submerged 
obstructions. The propeller shaft is hori- 
zontal. The purpose is not to “have the 
propeller stick out behind the boat” or to 


have the “lower unit submerged less than 
Mr, Lindsay might care to know 
“Glide- 


formerly.” 
that we are the originators of the 
Angle” and hold patents thereon. 

4. Slip clutches, 12-volt starters a 
erators, and multi-colored engines 
1957 developments insofar as Mercury is 
concerned. We have featured slip clutches, 
just now becoming popular with the rest of 
the industry, for over a decade, even to dis- 
arding the shear or drive pin in favor of 
splined drive. Similarly, weight and design 
advantages led us to the use of 12-volt e 
tric starters and generators in 1954, Final- 
ly, Mere offered two-toned and multi- 
colored styling as early as 1955. 

While we appreciate the many kind 
things Mr. Lindsay had to say about Mer- 
cury engines, we do feel that the facts and 
corrections should be placed before your 
readers. 


E. C, Krexnaeren, President 
Kiekhaefer Corp., Fond du Lac, Wis. 


Thinks a Water Level 
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INSTALL a= 13 
10-INSTA 5 
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the shipping 
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home or summer cottage bath at a big saving. ge piogetis feasak 
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WARM, QUIET. Surface 
and material entirely di 
ferent. from any. other 
tub giving a “quieting” 
effect and ‘a_pleasantly 
warm, velvety touch. 
Keeps bach water warm 


CHIP-PROOF. Surface is an integral 
part of the tub and cannot peel oF 
Chip like an applied finis 

surface can withst 


would ruin an on Det loot baoer 
t 
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@ LIGHT — Corry it with one hand. Less floor load. ALL cmon 
@ STRONG — Gloss fiber material eight times stronger than 46/4" tnd 34° models 
C) structural steel. bs gh er ged 
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Time Tested! Thousands in Use! Glom ‘white sod. all 


MADE BY NEW EXCLUSIVE PROCESS—Fiber Glass...the *andard colors, 
miracle material used in rugged safety helmets, beautiful EASY 
sports car bodies and lightweight airplane panels...is now rath 
molded into Strandglas bathtubs by a new exclusive Sterling TO, INSTALL 
7 process. The result is a beautiful, durable, lightweight, j."" tiation iastruc: 
low-priced, strong-as-steel, chip-proof, comfort-designed tub {fons furnished w' 


iad that you could even install yourself if desired. each tub. . 
SAVE TIME—ORDER TODAY—USE THIS COUPON 
STAIN RESISTANT. Sanitary and LS SS A s 
‘easily cleaned with soap and water, Sram ISION CORP. Fibs Glows Petes Division I 


unharmed by household solvents and 
‘chemicals. Hard water stains readily I Send mea Strandglas® bathtub as follows (Please SATISFACTION 
washed off fill in and mail with check or money order) : eaetir 


I OD 4614" ub @ $49.75 O Right side drain | 
I O 54” ub @$54.75 7 Left side drain. Color. = g 
Name_ 
PLEASE PRINT 
GUARANTEED =~ i 


Every Strandglas® tub is =qFone—— State —__— | 
Fey Seon Lan ee. 
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SAVAGE 


—~ 340 


It’s always “open season” with the Savage 
hambered for 2 great varmint 
‘iges and America’s most popular 
deer caliber. Stock has medium-high 
comb and trim lines for steady 
handling, fine balance and streamlined 
appearance. 
This rugged bolt action repeating 
fle has a ramp front sight and rear 
1 with elevation adjustment 
drilled and tapped for popular 
receiver sights and "scope mounts, 
Available in 3 great calibers: 

.222 Remington 50 grain bullet 
‘The advanced design of the 340 
brings out the ballistic potential of 
this high velocity, flat-shooting 
cartridge. 

-22 Hornet 45 grain bullet 
An economical eartridge that 
delivers peak accuracy in the 
Savage 340, 

-30-30, 150 and 170 grain bullets 
For more than 50 years it 
has proved its effectiveness on 
deer and medium-sized game. 

The 340's exclusive head 
space control and specialized 
Savage manufacturing methods 
give you extreme accuracy at a 
price so low you can buy the 
340 complete with ‘scope for 

, less than you might expect to 
pay for the rifle alone, See it at 
your dealer’s now. 

There is a complete line of 
Savage, Stevens and Fox 
shotguns and rifles for every 
shooter and every kind of 
shooting. Write for free rifle or 
shotgun catalog. Savage Arms 
Corp., Chicopee Falls 19, Mass. 


$572 


[SAVAGE » STEVENS = FOX FIREARMS 
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beat a surveyor with a $500 or $750 instru- 
ment.” I do not agree. I believe a water 
level is the most accurate leveling instru- 
ment there is. Everyone at home has a 
water level as close as the nearest plastic 
hose. 

Joun W. Somaten, Dearborn, Mich. 


The story compared a surveyor's transit 
with a homemade sight level—not with a 
water level. It's true that water levels are 
accurate, but they are not generally used 
at long distances, when they would be very 
cumbersome to handle. 


PS Shortened the Queen Elizabeth 
Ix “Will This Furnace Yield H-Power?” 
[March] the diagram gives the SS, Queen 
Elizabeth's length as 987 feet. My 1957 
World Almanac says 1,031 feet. 
Jerney Fiercuen, Bay Shore, N. Y. 


So does ours. But our 1956 almanac said 
987.4-1,031 including the fantail and pro- 
truding bow. 


A Fuel-Priming Short Cut 

1 orren this suggestion to the mechanic 
who has just finished working on his fuel 
pump or fuel line and wants to prime the 
system quickly—without grinding away on 
the starter: 

Just before you connect the fuel pump, 
blow hard into the end of the line running 
back to the tank. (This seems to compress 
the air above the fuel level.) Then quickly 
connect the gas line to the pump. On re- 
bound, gasoline will usually fill the fuel line 
and pump. 

P. G. Cristea, Bucharest, Rumania 


Canadian in Rough Company 

Is rv your desire to t another War of 
1812? In “U.S. Jets Keep Watch on the 
Rhine” [April] you say on page 90, top left- 
hand corner, that the silhouettes on the wall 
are Russian aircraft. But in the left-hand 
column, third plane from the top, is a sil- 
houette of a CF-100—a Canadian plane. 

D. MeNatt, Toronto, Ontario, Canada 


Nestled in with the ready-room silhouettes 
of Badger, Bear, Bison, Farmer and Flash- 


| light there was indeed a Canadian CF-100. 


Wants a Story on Foreign Cars 

PS because it has a lot of informa- 
what is new in automobiles. In the 
re 1 hope you will have an article 
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DeVry Tech’s amazingly practical home method enables you to 
spend minimum time to get maximum knowledge. In fact, you get 
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Chicago and Toronto training laboratories — among the finest | 

Send coupon for free facts NOW | 
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‘AUTOMATION. 
ELECTRONICS 


Sample Lesson 


FREE! 


See for yoursell how 
DeVry Tech trains you 
for reol opportuni 


Y E ing booklet, “Elec 
Tech Taining Pro- , s Wonies ond YOU. 


‘gram, ond snow 
ciaeales cine: Mail Coupon Today! 

Devry Technical institute 
4141 Belmont Aves Chcoge 41, i, Dap PS-6N 
Pleose give me FREE Sample Lesson and your book- 
lat, "Bcironies end YOU,” ond tell me how I may 
frepere te ener one ot more branches of Electonics 
Siliied above. 


Sj, aR 
Set —___—_agt. 


‘Zone_—_Stote__ 


aos DeVry Tech's Conodion Training Center is located 
726 Reselewn Avenue, Terente 12, Ontorie 


«FOREST'S TRAINING, INC. 
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Let AUDEL Guides 
Help You Earn A 


ke 
MECHANICS 


GUIDES 


Every Mechanic ean Step Up his kill with AUDELS GUIDES, 
Containing Practical Inside Inf iandy Form. Covers 
facts and figures of your Trade. All illustrated and explained. 
Books sent to vou for 7 DAYS FREE EXAMINATION. Send No Money 
Nothing to Pay Postman. Check Books Wanted ~ Mall Today. 


-MAIL ORDER 


AUDEL, Publishors, 49 W. 23 St., New Y. 


HOME APPLIANCE SERVICE GUIDE, 864 Pages 
AUTOMOBILE MECHANICS GUIDE, 1696 Pages. 
TRUCK & TRACTOR GUIDE, 1376 

DIESEL ENGINE MANUAL, ‘640 Pa 


MATHEMATICS & CALCULATIONS. 732 
SHEET METAL PATTERN LAYOUTS, 1182 Pas. 7 
SHEET METAL WORKERS HANDY WOOK, 68 Puss 
MECHANICAL DRAWING GUIDE, 192 Pages. 
MECHANICAL DRAWING & DESIGN. 480°Pages 
TELEVISION SERVICE, MANUAL, 480 Pages 
ADIOMANS GUIDE, 1088 Paps. == 
ELECTRONIC DEVICES, 308 Pages 
ELECTRIC MOTOR GUIDE, Lose" 
WIRING DIAGRAMS (Light & Power}, 308 
ELECTRICIANS EXAMINATIONS. 272" P 
ELECTRIC POWER CALCULATIONS. 480; Pages 
HANDY BOOK. OF cLecTRICITY, 1520 Pages, 
ELECTRIC. DICTIONARY. 9000 
ELECTRIC LIOWAR 


eran sres wes nans 


& joning, 1360 Pes. © 
NGHTS & MECHANICS GUIDE. 1248 Pgs. S 
POWER PLANT ENGINEERS GUIDE, is6e Pages 5 
ENGINEERS & FIREMANS EXAMS, 48 Pages 2 
PUMPS, Hydraulic & Air Compressor. 1760 Pgs. © 
OPERATING ENGINEERS LIBRARY (3 Books) 12 


Emotayed by. 
[C1 SANE SHIPPING CHARGES! Enclose Full Payment 
With Coupon and We Pay Shipping Charges. 
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on the best two-cycle-engine cars in Europe. 
L. C. Hanna, Lutz, Fla. 


No sooner said than done, Mr. Hanna. 
See page 59 in this issue. 


Disapproves of Bomber Cover 

Pxease do not send me any more copies 
of your magazine. Over here there are quite 
a few of us who do not consider a “deadliest 
bomber” to be possessed of that quality of 
glamour as to deserve such colorful prom- 
inence as on the cover of the last copy [Jan. 
"57] I received. 

. .. I beg to express my regret at the 
overemphasis in your magazine of the pros- 
titution of science in the cause of war. The 
fact that science is used in the develop- 
ment of ever more destructive weapons may 
be considered unavoidable in the state of 
the world today. But is it necessary to treat 
such subjects as matters of popular inter- 
est, giving them an aura of matter-of-fact- 
ness, even of romance and adventure, to 
youth? 

H. W. Heason, Nottingham, England 


Reader Heason poses a subject for debate: 
Would ignoring a destructive weapon make 
it less destructive? 


Test Record Got the Drift 
‘Tue PS Test Record [Jan., March issues] 
is a wonderful device for testing hi-fi equip- 
ment. Owing to your record I was able to 
find a frequency drift in my equipment. 
It was used to demonstrate my problem to 
the dealer who sold me the unit, On the 
basis of PS's reputation, the dealer rectified 

the trouble. 

Dieco DanteLto, President 
Manhattan Color Laboratory, Inc., NYC. 


Popular Science Test Records will con- 
tinue to be available until further notice at 
$3.50 for one record, $5 for two. If your 
dealer cannot supply them, send check, 
cash or money order to Records, Dept. PS 
657, 104 E. 26th St., New York 10, N. Y. 


New Antenna Does Wonders 

Because I am in the TV tower business, 
the first article I read in the March issue wa 
“New Antennas Boost TV Pictures.” 

We have just put up a new antenna and 
can say amen to your article. The three- 
year-old Zenith now brings in a clearer pic- 
ture than it did when it was new. 

Paut I. Harsaman, Chicago 


GOOD NEWS wr. nea GOOD JOBS! 


BE A TRAINED MECHANIC IN 
ANDERSON 


a 
aa, \\ ) AIR CONDITIONING 
AND REFRIGERATION 


Why let the high cost of living get you down when there's 
such good money to be made in the Air Conditioning and 
Refrigeration field! Yes, this old, established, but fast- 
growing industry needs thousands of trained mechanics 
to install, repair and service the 150 million refrigeration 
units in use today. And the industry is growing! Last year, 
over 3 million refrigerators, 1 million freezers and 2 million 
air conditiogers were sold. Small wonder there’s a short- 
age of trained men! And those who are in the field earn 
top wages, work steady, put money in the bank! 

Train at home in spare time for a better job in this 
uncrowded industry. For complete information, fill out 
and mail coupon. Do this today. 


Great new way to learn 
by practicing at home 
with real equipment! 


‘refrigeration high-side which you build os port of your 


You get sound experience 
by training with CTI kits 


Why leave home or give up your job to 
attend a resident school? Train at home 
in spare time! CTI sends you easy-to- 
understand instruction and 23 training 


Many students earn cash as they train dts, You get all parte und tools to build 
424 hp. refrigeration condenser. You do 


‘Many students, soon after they start training, do repair- Ppl ype pine nerresense gerd 

are time. They work with local dealers evenings “te | build a freezer, refrigerator, air condi- 

nd week-ends. Others go “on their own.” They earn extra Dir) | sioner or site soskst'You Get pescbcel 

cash, get added experience. Some land full-time jobs | training—intensive experience. (Two of 
while students, and quite a number open shops. All this 


“uy | the 23 kits are shown at left) Act now: 
i possible because CTI training is so practical. Mail coupon! No obligation. 


‘An opportunity for a business of your own! 1 commeERciaL TRADES INSTITUTE — 
Stadeats often build wpe Bet of cuntonete which tactodes) tas eumeme area So nee 

not just homes, but office buildings, shops, food stores andy ONCAGO 26, 1LINDIS 
industrial plants. They contract to do servicing on a fee mo yout Beste 

s basis, or simply answer calls. . 
‘The Air Conditioning and Re. 
figeration eld offers plenty of 
erie bipesnes: |i 
GwaashopBethebost = 


MAIL COUPON TODAY FOR 2 FREE BOOKS Lo ——omo-mmer ox eee 
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Keeping the Home Shipshape 


discourage acrobatic ICE-CUBE TRAYS SLIDE OUT SMOOTHLY withor 
youngsters from attempting hazardous stunts sticking if a sheet of clear plastic wrap is laid 
on a picket fence. It will shed water, too, and in the refrigerator compartment belo the 
prevent premature rotting of the wood. water-filled trays are slipped in for freezing. 


FOR MORE ROOM ON A SMALL TABLE set against small items used at every meal. The bigger one 
a wall, mount stepped shelves on brackets just — will give you space to park a toaster and per- 
above ‘the table and finish them to match the colator at breakfast; vegetable bowls and a 
kitchen counters. The narrow shelf will hold meat platter at the dinner hour. 


CLEANING SIPPERS made of glass or plastic is A TOWEL RACK is a good stretcher of closet 
easy if you use a pipe cleaner. Soak the tube space. Screw one to the underside of a low 
in sudsy water, run the cleaner through it and shelf, or fix a pair to a side wall to hold an 
rinse it under the hot-water faucet. upper and lower row of short garments. 
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Handsome New 1957 GENOVA 
WATER & SHOCK 


RESISTANT WATCH 


Challenges Comparison 
with Watches that Cost 
up to $49.95 !* 


WHILE \ 
SUPPLY 7 98 ( 
LASTS! PLUS TAX 


* Precision-Made in Switzerland by 
Craftsmen Famed for Their High 
Standards of Workmanship! 

* Water and Shock Resistant! 

* Built-In Shock Protector! 

* Anti-Magnetic! * Luminous Dial! 

* Stainless Steel Screw-Back! 90 days—but for 

* Center Sweep Second Hand! UNLIMITED fem! WE STAND 


* Built to Take Rugged Abuse! GUARANTEE BEHIND EVERY 
exclusive of parts WATCH WE SELL! 

Repairs on watch, jail coupon, 
r needed, abso- 


E maar for. iutely FREE. Never a 
Rn'ordinary watch” as radically dierent Joharge for tap 


ramen nimnana da fRanding, eaiustine | Make daring 


tr Jolt itt Wet it! 
Re ‘aly built: Usp it in th hunting & ete. for the LIFETIME 


sag bce Kevecinwanine;| Water tes 
pe at our ris: 


M4, at any time in 5 years, the 
Genova watch fails to function 
properly after immersing in 
water for ONE HOUR, we will 
replace it with a wi 


We've sold more 
than 200,000 
watches in recent 
years—but this is 
our greatest valve! 
We will beswamped 


‘gain sinc 


rent watch by 


We Challenge You to Compare 
It with Expensive Watches! 


seas gamygare, the Genova with watches 
nie for $49.98 for its « ‘ : 
sign, es modern appli fiat its stuart, dls: SHORE ty 
tinetie” ook. Ts Ply dirabiecumatruction 

mt tet 


i ae = 
Saray 1 

ONLY 25,000 AVAILABLE! 1 
Tile theta reaching 60,000,000 people, Be 1 
Sarid ee : 
SOUR ok aR BESS Hcl 
ietely Matted A are 
ae 
teria ‘ne 
Heeger a 1 


Bunrantee comes to S 
hot only for one y five sears 
time of this frm. We stand behind 


Canadians: address 439 Hing St. W., Toront 
bese eee 
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Prize erejsoke BY PS READERS 


Prairie Rattler. Two years 
of spare time and plenty of 
angle iron and sheet metal 
went into this 44-foot train. 
Built by Roma L. Aman of 
Marshalltown, Iowa, it is 
powered by a Chevy en- 
gine and transmission, and 
is chain-driven from motor- 
cycle gears. Air brakes 
bring it to a fast stop as it 
rides 12-pound mine rail. 


Tight-Fit Hangar. Harry 
Doose of Oakland, Calif., 
built a lot of tricks into this 
hangar of corrugated alu- 
minum. The centered door 
is hinged horizontally 
across its middle, When it 
is rolled to one side and 
folded in half, and_ the 
hinged windows at both 
sides are dropped, his 
plane moves in or out with 
, easy wing clearance. A rear 
s extension gives space for 

berthing the plane’s tail. 


Pygmy Grain Thresher. 
This scaled-down threshing 
machine stands only 30 
inches high and weighs in 
at 500 pounds. Although it 
makes do with an eight- 
a inch cylinder and a 13-inch 
separator, “George E. 
Schmidt of Tomah, Wis., 
who built it, says that like 
the big one it copies, it 
boasts a folding self- 
feeder, a swinging blower 
and a built-in scale. 


Porvuan Scimxcr, 


«We will pay $15 for 
tor 


You ste particularly proud? Send a good phot 
Tote ward cieng et te nage ils bt sooo 


‘ork 
each item that ix accepted for 
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RCA offers you the 
finest training 


Radio-TV 
electronics, 
TV servicing, Weseeens 
Color TV = 


SEND FOR THIS FREE 


J] The instruction you receive and equipment you 
NOW! et (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
ata time. This 52 page book contains complete 
the be- 
ginner 
2 REA 
Hie: VETE 
RCA INSTITUTES, 1 shee 
AA SERVICE OF RADIO CORPORATION of AMERIKA | 
350 WEST FOURTH STREET NEW YORKI4,N.X 
Canada—RCA Victor Company, Ltd., ieeraigg 
001 Cote de Liesse Rd., Montreal 9,Que. = LS = 


“I'd like to see 


A GASOLINE GAUGE near the filler cap on cars 
80 gas pumpers could tell how much the tank 
would take, preventing waste and mess from 
spill-overs.—Wm, Palmer, Stephentown, N.Y. 


A_GRASS-REPELLENT SPRAY for the underside 
of power mowers. If it were used before mow- 
ing, grass clippings wouldn't stick to the works. 
—Harold J, Frick, Kokomo, Ind. 


BUMPERS FOR END CABINETS, to save bruised 
hips. Corner, pads of foam rubl sive- 
backed, they'd cushion the hazardous pointed 
corners on counters.—Hilda Feiner, Montreal. 


them make. 


‘A MIRT-DOOR REFRIOERATOR, with teaneparent 
Then you wouldn't lose a lot of 

every time you wanted to take outa 

single item.—G. W. Kendall, Freeport, N.Y. 


A MIDOKT ROTARY SAW BLADE that would fit 


into an electric It would be fine for 
cutting pipe and conduit in hard-to-reach spots. 


—R. G. Chamberlain, Lincoln Park, Mich. 


mm pet idea of a gadget that he would 


Everyone has i 
ike to 20 ‘uve. The Sve ideas illustrated above 
were suggested by Porvtan Scirsce” readers, What's 


yours? We will pay $5 for each one published. Please use 
Goverament” postcards only. Write’ mame and address 
clearly. Contributions cannot be acknowledged or returned, 
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INVENTORS 


Lear how to protect your invention, The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


72-F DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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WITH MOPAR 
GET TOP HEAVY-DUTY 
PROTECTION BRAKE FLUID! 


Today's high speeds, heavier cars and  Lubricates and protects metal parts 


more congested traffic conditions call for a against corrosion 

heavy-duty brake fluid... MoPar's Heavy- _ !s chemically balanced 

Duty Brake Fluid: Won't vaporize at high temperatures 
Termennesii Aik: henojcdFananacres Won't freeze, form sludge in sub-zero cold 

Is safe for all hydraulic brake systems Order from your local Plymouth, Dodge, 


Protects rubber parts against softening, swelling De Soto, Chrysler or Imperial dealer now. 


It's Smart to Be Right in Brake Repair, Too! 


MOPAR 


PMA oe HT CaRYSLR- or tpicery ine Mopor Cyeleboed | 
PARTS § ACCESSORIES sofety-engineered ... construction, is olweys é 


15% more broking your best bet 
crea, 35% longer life, replacement tims 
Chrysler Corporation S>>= Parts Division 72"° peperdlia 


ey 
higher heat resistance ond safety; easier and 
Detroit 31; Michigan —at no extra cost. simpler to install, 
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s+-and Riveted Lining 
Car Sets... for all 
post-war Chrysler Cor- 
poration cars, 


You ought to know 


An electronic numbers game—zovernment snonsored—is going full tilt in 


There's a 


Britain this month. “Ernie,” a $100,000 automatic computer de- 
signed especially to pick the winning numbers, is now paying 
off $2,600,000 in prize money to the fortunate owners of 22,000 
tickets (a total of 45,000,000 tickets were sold the first month). 

The high stakes rule 
out any old-fashioned 
method such as drawing 
lucky numbers from a 
hat. That's why Erie 
was built. It has a gas- 
filled vacuum tube—like 
part of a neon sign— 
that produces an irregu- 
lar electric current 
varying at random 
(sketch at left). Weak 
portions of the current 
are discarded, leaving 
strong pulses. Electronic circuits then count the number of pul- 
ses that come through during a period of 1/6 second. Since the 
current varies at random, the number counted in 1/6 second is 
unpredictable. It may be anywhere between zero and 1,000. The 
counter feeds the last digit of the actual number it does count to 
a teletypewriter. In this way the teletypewriter prints out digits 
making up the serial number of a ticket. Ernie can pick all 22,000 
winners in 15 hours. 

The British Government refuses to call its “Premium Savings 
Bond Scheme” a lottery. Nobody loses, because you can always 
cash in a ticket, or “bond,” for its purchase price. But you don't 
get any interest on the bond—unless you win. The Government 
pays interest at four percent into the kitty the prize money comes 
from. There's a serious purpose behind the idea—it gets John 
Bull's extra pounds sterling out of circulation ($130,000,000 the 
first month), and helps prevent inflation. 


new fight on for your TV channels. The Government wants to 
change some stations from VHF (channels 2 through 13) to UHF 
(channels 14 through 83). VHF is what most people watch. Only 
one-tenth of U. S. TV sets are now equipped to receive UHF. If 
the switch takes place in your town, you'll have to get an adapter 
for your old set or buy a new set. And if you live some distance 
from the transmitter, you may not be able to get anything at all, 
since UHF waves don't travel very far. 

Why upset the applecart now? There just aren't enough VHF 
channels to go around, that’s why. There are plenty of UHF 
channels. But viewers won't bother with them so long as they 
have VHF to watch. This means the UHF stations don’t stand 
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You ought to know... 


much chance of competing with VHF stations in their area. So 
the Government is trying to make UHF more attractive by re- 
stricting some areas to one, some areas to the other. If this 
“de-intermixture” works, there should be a lot more stations on 
the air and you'll have a wider variety of shows to choose from. 
Another move toward greater program choice should come 
along soon. The Government seems about ready, after years of 
urging, to give the green light to a big test of pay-as-you-see TV 
—shows you can't watch unless you drop money in the slot. 


What’ll they think of next? “Talking” stop signs at some intersections 

around Chicago warn you by making a rumbling noise when you 
drive over the paving. 
There’s rough slag in the 
asphalt just before the 
corner .. . “The best in- 
sect repellent ever de- 
veloped”—that’s what 
the U. S. Department of 
Agriculture says—is com- 
ing on the market. The 
chemical is diethyl 
toluamide, and it will be 
used in a_bug-chaser 
trade-named “Off” (S. C. 
Johnson Co., Racine, 
Increase in driver's viewing angle in Plymouth Wis.) . . . Press your 
four-door sedans ‘ summer suit in an auto- 
matic dryer? It works, 
says Dupont. “Wash- 
and-wear” clothes made with Dacron or Orlon lose their wrinkles 
while retaining their creases if tumble-dried at 160° to 170° and 
then tumbled a while with the blower on and the heat off. Some 
new suits and slacks designed specifically to take the rough 
handling are now in stores . . . Many '58 TV sets have the 
new 110-degree picture tube, which is shorter than previous types 
and permits a shallower cabinet. Really flat tubes are under de- 
velopment—by practically every big set-maker—but aren't ready 
yet... New varieties of shade trees are coming. The first you're 
likely to see is hybrid maple that grows in a narrow shape, 
desirable for street plantings. Better types of cherry, linden, 
sycamore and even a rubber tree are also being grown. 


A light appetite for gasoline was demonstrated by the Chrysler stable of 
cars, which swept this year’s Mobilgas Economy Run. An Im- 
perial Crown, throttled by Mel Alsbury Jr., took top prize with 
64.5 ton-miles per gallon (actual gas consumption: 20.9 miles per 
gallon). Plymouth Belvedere V-8, Dodge Coronet 500 V-8 and 
Chrysler Saratoga also beat the competition in their classes. 


Why You See Better from a New Car 


Title registered, contents copyrighted. 
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INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“‘How To Protect Your Invention,”’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
éation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS a COPYRIGHTS # PATENTS 
1429 VICTOR BUILDING, WASHINGTON 1, 
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DIESEL 


MECHANICS IN DEMAND 


CHECK HERE 
( DIESEL MECHANICS 
(J AUTO MECHANICS 20 
() BODY & FENDER 16% 
(J GAS-ARC WELDING 4-12 
(J REFRIGERATION 13% 
CJ AIR CONDITIONING 8% 
(J MACHINIST TRADE 30 
(J ADVANCED MACHINIST 
(includes tool & die) 32% 
(PIANO TUNING & REPAIR 36 


CHOOSE YOUR 
ENGINEERING COURSE 


‘These courses are intended as 
ion who wish to enter’ 


INDUSTRY NEEDS 
TOOL AND 


DIE DESIGNERS 


HIGH PAY—CLEAN, INTERESTING WORK— 
MAKE $120 FOR A 40-HOUR WEEK! = 


ALL 
ara 4 


URERS A WHOLESALERS 
Dents p-t7, 2004 W. CHICAGO AVE., CMICAGO 22,1, 


icconvion 


OLIVER GARFIELD Co., Inc., Dept. PS-67 
126 Lexington Ave. New York 16, N.Y. 


Established 190: 
ss yeare oF Ggtinaoustrage aohont experience 
muide your train 


GREER iu 


Box F, 2238 S. Michigan Ave. 
Chicago 16, Illinois 
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Lent) 


1iIMPORTS 
MAKE BEGINNERS ROFITS 


Many men and women making big money on imports 

by mail order from home. No investment in 

merchandise or ads. We tell you where to get low 

Seat products irom abroad and supply ist of 

no-cost ads, Write for Free 

details 8 SWELLINGER CO. Dept. C246, 1717 
‘Los Angeles 24, Cali, 


These men are getting practical training in .. 


Train in Great Shops of 


COYNE! 


in Chi pare for a better job and a real | 
ON REAL ia TOp OPPORTUNITY FIELDS. 
‘Train on real full-size equipment at COYNE 
AC and D.C. Motors where thousands of successful men have trained 4 
Gensler, "for nearly 60 yeurs—largest, oldest, est equipped 
ind—est.. 1 


Switehboards school of tts ki ‘Trained instructors 
Controles show you how, then do practical jobs yourself. 
Appliances No previous experience or advanced education 

eetronie Units fed. Employment Service to Graduates. 


START NOW—PAY LATER—Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK—“Guideto Careersin ELECTRICITY 
-ELECTRONICS and TELEVISION-RADIO"—no 
‘Obligation; ne sclesmen will call. Vets and Non-Veta 
get vital facts now. 

Coyne Electrical Schoo! $00 So. Pavlina Street 
rede Fer Prof Caenge 13 Deak ty 


COYNE ELECTRICAL SCHOOL 7 
ON REAL 1 $o0's! peuine St Chicage 12, My Dept, A7-73 
Television Send BIG FREE book ond detots of your trohing offer 
Receivers. [By return moll. om interested ie 
Incuding olor TV.) Becricy-Becwonies — C) Telvilon Radio 
‘AM and FM Radios 
‘Auto Radios | Nome. 
Test Equipment | agdron, 
! 
C Sto 
jo 


IN SPARE TIME! 


Catalog ~ or 3200 Noveltias 108 “0 16. Cte onTH 
| TA 


JONNSON SMITH & CO., Dent. 410 


SHORTHAND, IN 


B : a (@ L ry 1 = MM. REARICK SAYS: “I AVERAGE UP TO $216.00 A MONTH 
OPERATING MY BELSAW SHARP-ALL AFTER WORK AND ON SATURDAYS" 
‘YOU can start your own spe ire-time business in your 
INVESTIGATOR coe eee ser te paw Belaw Gharp-Al you can 
sharpen all knives, scissors, shears, ps, ice skates, 
mower blades, hedge trimmers, grass whips axes, 
INVESTIGATE ACCIDENTS! Mony corning chisels, screw drivers, scrapers and saws... just about 
97: Thousonds ef insurons any household, garden and shop Ree ‘our own 
CASH business with no inventory. No calls to make. 
No experience needed. 
Leara how easily you can start your own A 
See ee eee, can" aareene'Su | spare-time ‘busines. Amating Tow cost, Aiud 
Adjuster Training Course is worth mony times the cost."* te lan. Send for 
‘AdjurterTreining Course in worth many times The cou.” Wily ment pl nd postcard BOOK) 
UNIVERSAL SCHOOLS BELSAW SHARP-ALL CO 
$-6, Box 8202, Dallas 5, Texas 707 Field Building © Kansas City 11, Missourl 
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University 


DRAFTSMEN 


exe | CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Get complete, step-by-step Chicago ‘Tech lessons in the 
spend 4 few pleasant hours studying each week 

iort time you'll be a well-trained draftsman, 
ready to take your pick of many good Jobs. Act now! 


FREE INFORMATIOK—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus infor- 
mation about ©..C." practical training 
Learn" what. suecessful Chicago. Tech 
Rraduates say about high pay and oppor- 
Einitien in dratting, No charge, oF obll- 
ation. 


idg., 2000 So. Michigan Ave. 


Salt me Tesson with Information about big oppor- 
tunities in DRAFTING. 


WER TELESCOPE 


VARIABLE EYEPIECE 26X-46X-76X —BRASS BOUND 


(TTT, Troubled with GETTING 
UP NIGHTS, Pains in BACK, 
7-438 = HIPS, LEGS, Tiredness 
40 Loss of Physical Vigor 
If you have these symptoms then 
your troubles may be traced to Glandular Dysfunc- 
Yon’... a constitutional disease, Medicines’ that 
give temporary relief will not remove the ‘cause 
Sf your trouble, Neglect of Glandular Dysfunction 
often leads to premature old age and sometimes i 
curable malignancy, 

‘The past few years men from over 3,000 com- 
munities have been successfully treated here at 
the Excelsior Institute: ‘They have found soothing 
Felief ands new health and vest in life 

‘The Excelsior Institute, devoted to the treatment 
of diseases pecullar to older men by NON-SURGIL 
GAL ‘methods has a NEW FREE BOOK that tells 
how Glandular Dystunction may be corrected °b 
proven NON-SURGICAL treatments, This boo 
ray prove of utmost Importance ii your aife 
Wile today. "ere: ig no obligation 
Excelsior Institute, Dept. gsi, Excelsior Springs, Mo. 


B10, 1LLUs- 


R SCHOOL OF REAL ESTATE (rx. 
20208 Grand Aves 


drt Matar eo 


HYPNOTISM 


Be Popular Amaze __ Entertain 


od 
fmoner refuinied. Sent in plain, wrappe 


SCHOOL OF APPLIED HYPNOLOGY 
Dept. 26 


When Writing t 
Please Mention Popular Science 


Advertisers 


MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school, 

Progress as fast as your time and abilities permit. Standard 

H. S. texts supplied. Thousands enroll each year in this 

6- year-old school. Send for FREE descriptive booklet. 
AMERICAN SCHOOL, Dept. Haae 

| Drexel at 58th St., Chicago 37, III. 

| Without obligation, please send FREE descriptive booklet. 


aati ee Ani 


LSet hs 
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_ WHEN FALSE TEETH 
CAUSE SORE GUM 


get undreamed of relief in t 

1 Medically-formulated 
LIT Adult Strength has 
already brought blessed relief to 
thousands. Recommended by 
dentists everywhere. Pleasant 
tasting . . - eases discomfort while 
you break in new false teeth. 
Works wonders, too, for relief of toothache, new 
ralgic pains. Keep it handy for quick first aid, 
At all drug counters, 


NUMGZZIT 4du!: strength 


Another fine Purepac product 


NEW RUBBER STAMP BUSINESS 


PAYS BEGINNERS + °9.20 AN HR. 


RT AT HOME 
ST SPARE Tiige 


with Table Top Machine 


‘ow being taken over by amall opera- 
throughout the UnitedStates. Men 
and Women who have this inexpensive machine ean turn out 
hhuge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy from big cities. Material costing 
only 27c makes a stamp that sells for $1.80. The machine that 
does the work is simple and easy to operate and it turns out as 
many as six Rubber Stamps at a time,each with different word- 
‘as names, addresses, notices, stock numbers, prices and 
-opy" needed by offices, factories and individuals. Work- 
ing full capacity, it can earn as much as $9.20 an hour for the 
operator! Now you can get into the big-pay business yourself, 
with your own home as headquarters. You don't need experience. 
‘We supply everything,including completeinstructionsandeight 
ways to get business coming in fast. Start making up to $9.20 an 
hour from the very beginning. Cash in on the profitable Rubber 
Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will eall. Be first in your 
locality. Rush coupon today or send your name on posteard to 


RUBBER STAMP DIV., Dept. R-3-H 
1812 JARVIS AVENUE @ CHICAGO 26, ILLINOIS 


Please rush full particulars about the litle machine ¢ 
the profitable Rubber Stamp bus 
ime. Everything you send me is 
FREE and no salesman will call. ssid 


NAME. 


ADDRESS. 


crry. anesenemeeeees- ZONE... STATE... 


Train quickly in 8 short weeks at Tolede for a 
Bie “pay, ‘ful-t 
Aue "SARK ET 


Thousands “of successful 
eat} Send NOW for PER catalog. 
JATIONAL SCHOOL OF MEAT CUT! 


BARGAINS 


HEE hae 


a ke 


"Fotos Hat 
$e “aiken Finke 


TOWER PRESS, INC., ‘Box 591-DOR, Lynn, Mass. 


Thousands of 
Engineers Needed 
for Hard Pressed 

Industry 
BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Mechanical Eng 
Structural Engin 
Civil Engineering 
Architecture 
Diploma Courses: 
TELEVISION (ce 
Too! & Die Design 

Dl Architectural Drafting 

D Mechanical Drafting 
Stroctural Orolting 
Surveying 

DD Estimating 

Gi Moster Electrician 

‘Approved for Veterans 


Photo of Heald Electrical Laboratory 
Enroll Now for New Term 
Heald College Ranks FIRST 


West of the Mississippi 
in “Who's Wha in America 


Send for FREE Information 
Heald Engineering College 
Van Nest at Pest, Dest. PS 657 
San Francisco, California 


ee 
STREET. 


TV 


| ony, 


a 
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You 


can 
acquire 


LAW “Sr ica" 


LaSalle’s famous Law Library—used as refer~ 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpi 
ingly fast, in spare hours at home, for business 
nd professional advancement. 

‘These 14 remarkable volumes, compiled by 
leasing professors and lawyers, cover the whole 
basie field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 

W-atep with personal m Meth- 
fod of instruction ... . you learn by doing—han- 
‘ling legal problema—not bi 

Send for two FREE booklets, 
for Leadership,” and “Evidence, 
{iuestions about Law and its value to you, an 
telling how LaSalle Law graduates are winning 


rapid advancement in business and public life, 
Mail coupon below. No obligation. 


LA SALLE EXTENSION UNIVERSITY 


‘A Correspondance Institvtion 
417 5, Deorborn St 


Chicoge 5, it, 


Street... 


City, Zone & State, 


Inventors 


[ suecch and describe your | 
Sign, date and have this disclosure 
witnessed by two people who under- 
stand your invention. Have us make 
a preliminary search among U. S. 
patents already granted for similar 
types of invention. We report on the 
probable patentability of your inven- 
tion and recommend your further 
course of action. 

N 7 


NT ATTORNEY 
340-G MERLIN BUIL| - WASHINGTON 6 
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PROTECT YOUR INVENTION BY A 
S. PATENT. SEND FOR FREE 
INVENTION RECORD” FORM AND 
‘PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE?’ 


r\NVENTORS 


kJ U. S. Patents protect your inventions. Our free 
F——4 book of “Instructions on Patent Procedure for 
Inventors,” also "Certificate of Invention" form 
sent without obligation. 
Cc. A. SNOW & CO. 
REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D. C. 


INVENTORS 


Whether an invention is patentable can be substantially de- 

sgemined by a Search of the U.'S. Patent records. Without 
insti, write for informetion’ explaiaing tse steps Yoo 

should take to secure a patent. me 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


INVENTORS 


PATENT INFORMATION 


INVENTOR'S RECORD 
without obligation 


GUSTAVE MILLER 


67 PS WARNER BUILDING 
WASHINGTON 


SATTORN! 
ASSOCIATE EXAMINER 
1.8. PAT. OFF, 1922-1029 


Patent Attorney & Advisor 
0.5. NAVY DEPT. 10930-1947 


PATENT LAWYER 


INVENTIONS 
WANTED 


GLOBAL MARKETING SERVICE 
2420 77th Ave. Dept. SD Osktand 5, Calif. 


When Writing to Advertiser 
Please Mention Popular Science 


INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to parent procedure—without any obli- 
gation on your part. 

PATRICK D. BEAVERS 
Registered Patent Atoraty: 
937 Columbian Building, Washit 


MAKE MORE $ IN 


SPARE TIME HOURS! 


Use “IDEAL” * 
Lawnmower Sharpener 


New cttochment maker 
Model. 300 ""Ideal'" 
perfect reel and rotary 


TELERAMA - ALL & BRANCHES OF 
TELEVISION ‘tino’: 


IN ONE DYNAMIC, MODERN SHOP METHOD. 


therseny sheers, ether HOME TRAINING COURSE 
insurer Gotan tate Po | You get and keep 


ALL this modern, newest, 


sults every. time, Com= 


Sharpens All Mowers 


wactical equipment! 
aE | (ALL Tyre = nano Liepphs 
a oe * ROTARY = POWER 


Years. Make more money 
for free catalog. 


Trofessonal 
Hudy. Free, Samo 
Tone write toaay? 
CHICAGO SCHOOL OF WATCHMAKING 
7330 Milwoukee, Dept. 467, Chicoge 47, 


* Ports to build @ modern TV set, 
including large screen Picture Tube. 
* Ports to build a powerful Superhet 
Receiver, standard broadcast and 
Earn $100 Per at wee 
WANTED far er RSE,» Parts to conduct many experiments 
Week ond up ONE LOW TUITION ‘and build — * Continuity Checker 
he Wiviemieain At 1 Tele tnchading * RF Oxcillator * TV Circuits * Audio 
UTES CEE, se Oxcillator * TRE Receiver * Signal 
MECHANICS Generator 
‘+ Professional Multitester 
© AMUST for all technicians 
‘FOR MEN WHO WANT TO EARN MORE MONEY! 
‘Another great advance in Home Study 
Training. Let National Schools, of Los 
‘Angeles, a practical Technical Resident 
Trade School for over $0 years, train you at home by Shop-Method, 
for today’s unlunited opportunities wn ALL & BRANCHES of the Tele 
| vision, Electronics, Radio industry 
YOU DO MANY PRACTICAL JOBS — including servicing, circuit anal 
ysis Build 2 modern TV set from ground up, with equipment kits we 
‘send you, including a new large-screen picture tube and professional 
| Mutcitestes, at 0 additonal charge You receive an experiment les: 
00 with each kit. EARN AS YOU LEARN. Graduate Employment Service, 


Lightweight, ot 
‘Aino GEIGER COUNTER 
VIOUTE far ungsten. INFORMATION FREE 


mn lactam, 


15528 Vineland Ave., No. Hel 


NATIONAL SCHOOLS 


NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
Ele’ GIANT BALLOONS Los Angeles, California 
VW —3 for $1.25 987 FAST stnvice— man now To 
|b seco» nlittgnas Semoou, our Ree? 
4B Rushtree TV Ratko “Opportunity” Book and sample 
lesson No salesman will call 


! 
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T avoness. 


# cry_______ 
| Tek teeta Om 
oe 
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Check the Kind 
of Body You Want 


. and I'll Show You How 
EASILY You Can Have It! 


Charles 
‘Atlas 


r 
! 


115 East 23 
ese Charles Atlas 


(Che 
Cl More Weights 
i 


Bigger Drills at LOW, LOW PRICES! 
14 Pe HIGH CHROME SPEED SET 
"i 


— 
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NO MORE 


SUFFER “tion 


ElUGY NEW FREEDOM 
of action, peace of mind \/ [ENTIRELY DIFFEREN ) 
New ae Zt SY, oF 


wen patented 
RAL "heads Sour rupture back 
new Tang re vet” an Ht has’ thou 
new Sa. it" sis 

FREE! 


Manufacturer 
"Maryland 


CABINET MAKING 


LOW COST HOME TRAINING COURSE 
FOR BEGINNERS & ADVANCED CRAFTSMEN 


FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2&4. oleae GASOLINE ENGINES 
wn equipment or MAKE EXTRA MONEY 


Tihustraved. easy-to-under= 
rite for FREE information, 


LINCOLN TECHNICAL INSTITUTE 
SUITE 6-G, 472 MARKET STREET, NEWARK 5, N. J. 


WORLD’S LOWEST PRICED 


ADDING MACHINE vein 


INSURED TIRE SERVICE 


POPULAR BRANDS 
FREE 2 


Ws Set Pes 


ae 
28 


‘Ohint he Soh 


‘3701 5. Normal, Dept. 35-36, Ghicage 9, 


20x. 40x-60x 


TELESCOPE 


NOW NO ONE CAN KEEP 
‘ASECRET FROM YOU! 


1.J, STONE, oop. T-A-4+ 101 034 st, 


‘BJS0 OWN BUSINESS % 


urtpertenelf yee wih, Weleely tafe, fornt Yy5 
rerptting to lean and motnproot rary eako terior, © (7) 
very thiny tolean and mothproot roy, auto vit 


ot on location by werrpiae proce. Cie’ © 
SEGA Nethop te vergecsaainy” | 
Siar wef prlt year nay thes a 


A OP ay Doc 
ioe wee ae 
YOU BUILD 'EM—WE SELL 'EM 
EARN UP TO $50.00 A DAY AT HOME 


pd aub-contract_plan— 
tf luggage and ‘cases f 


et 


ber 
regi 


wt. a =« 


AVIATION PHOTO EXCHANGE [aetna 


$150°°-5250°° Weekly], 
OPERATING 
AUTO RADIATOR SERVICE SHOP 


Targess, adie, 


‘ance, furnish complete factory training. write to 


INLAND MFG. CO., Dept. PS-6, 1108 Jackson St., Omoho 2, Nebr. 


Your choice of school is highly 
en portant to your career in 


INDUSTRIAL 
= ELECTRONICS 


gt. + RADIO- 
&§) TELEVISION 


ELECTRONICS 
COMMUNICATIONS 


Become an 

ELECTRICAL ENGINEER 

or an 

ENGINEERING TECHNICIAN 
at 


MSOE in Milwaukee 


Choose from courses in: 
ELECTRICAL ENG: sEERING 

Bachelor of Science degree in 36 months. 
Communications or Electrical 

Power option. 


ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree —in 18 
months. 

Electronics Communications 

Electrical Power. 


MSOE — located in Milwaukee, one of 
America’s largest industrial centers — is 

@ national leadyy in electronics instruction 
— with complete facilities, including 

the latest inboratory equipment, visual 
aid theater, amateur radio transmitter — 
offers 93 subjects in electrical engineering, 
electronics, radio, television, electrical 
power, and electricity. 


Advisory committee of leading 
industrialists. Courses approved for 
veterans. Over 50,000 former students, 
Excellent placement record. 

Previous educational, practical, and 
military experience evaluated for 
advanced credit. 


TERMS OPEN JANUARY, APRIL, 
JULY, SEPTEMBER 


Write today! 
Choose wisely—your 
future depends on it. 


MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. 75.657, 1025 N. Milwoukee St. 


Milwaukee 1, Wisconsin 
Send FREE career booklets. 


Tam interested in anes 


(Please print) 


Less 
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BE YOUR OWN 
MUSIC TEACHER 


Send for Free Book Telling How Easily 65 , 
You Can Learn Piano, Guitar, Accor: 
ANY Instrument This EASY'A-B-C Way 

OW IT’S EASY to learn music at home. 

No Uresome “exercises,” No teache 

just [START RIGHT OUT playing 'slmple proces, 

housands now play who never thought they could, 
Our pictured testons make it easy ax A-B-C to, learn 
to’ play popular music. hymns, classical, and any 
fthermusie, Only a few cents a lesson, Many of Our 
900,000"atudents, like Lawrence Welk, are now band 
LEADERS! (Our g9th successful year.) 


Mina nt, 


$11.80 
for 


‘SEND FOR FREE CATALOG, 
‘SUR BARBELL CO. 
Lyndhurst 5, New Jersey 


Reol precision lathe — occurate within thousondths, FOR 


eral, WOOD, or PLASTICS. Hes six inch swi 
iron construction. Tubular steel bed. Includes 


fit cost 

T. bly. be “i ove 
Gop. comer, apur canter, Tres) tvembly. Laver action tol 
Siete Rabead, pully. Fy ony moter Perfect tor home 
workshop, garage, small shop or fc 
Forwood ning 
ing’ available’ ot 
We. Your satisfaction guoranteed oF ¥ 
Send check or M0: Act now! 

All Tools Sent Express Collect 
AMERICAN MACHINE & TOOL CO. 
Royersford 13, Pa. 
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MEN! Makes $1000 MONTH 


Rinutes escupe-time, $4.09 
$2°70. profit for yout 
"Thing to Automation Set 


Hae 
PS Seer ie 
Pay See 


ung. On exciting 
femselves. NO 
‘We give you powe 

ey 


See atomic power at work! Light alone 
runs this fascinating, precision: 
scientific Solar Engine ..actually makes 
tiny planes spin up to 3000 RPM in 
vacuum dome, Exciting! Educational! 
Will last for years! Only $1.50 ppd. 
Satisfaction guaranteed, Disneyland, 
Anaheim 1, California 


make your own 


ha 


tana polishing 


NEURITIS + SCIATICA + LUMBAGO ARTHRITIS 
Why continue to gufter agonizing pains when 
Usual remedies have failed, Learn now 
thousands have been successfully treated by 
an amazing new method which is fully ex- 

jained in our New FREE Book, Don't wait, 
Write today. No obligation, 

{TITUTE, Dept. CBsti Excel 


Locksmithing 


\Now Made E: 


AND KEY 
maxina 
pace 


S “shez: prvi 


~ or 


‘Shutter — Motor 
Selection of Fon 
BUY FROM MFR and SAVE 50% 
ATTIC FANS & DIRECT DRIVES 
Fantex & Terrington Fons & Ki 


ay anr Besiors 30 lnm: 43:30 


BIN MACHINE, 423 Broome St., N.Y.13, N.Y. 


Make SURE, SAFE “a 


ELECTRICAL CONNECTIONS 


The New 


SUPER G@X%:X7 Hand Tool 
i ote te cL es er meen Pam comes with ys. 
PRE- INSULATED 


D 
OES ALL THESE THINGS BESIDES ett * 
e S tort 


CUTS Wire, making cleon, 


sharp ext through Inwlation end | a 


ins cecme = ° 
STRIPS wives 422-410, SHEARS tom ond soon FREE with Each TOOL 
Biseyoae ee ee (amen sear 
eeakome Sine or he Sng 
ORDER DIRECT-USE COUPON jp 
iehlai grnd ony 


95 Wi. erser 


Notional Distributor Consumers ond Dealers Wf aporess 
1 


Post Paid AMP Incorporated aw. nnn BONE... STATE. 


General Offices, Herrisburg, Pa. anno am oe nn a ob 


PREPARE FOR THE 


BEST JOBS 


IN INDUSTRY 
MECH. ENGINEER 
MAN 


e DRAFT: 

¢ TOOL DESIGNER 

© TOOL ENGINEER 

e MASTER MACHINIST 

¢ AIR CONDITIONING 
HEAT & REFRIGERATION 


NEW FALSE PLATE 


FROM YOUR 19 
OLD ONE IN Hours 


CHICAGO DENTAL PLATE LABORATORY + Dept, 
30 N. Dearborn St. + Suite7I4__+ Chicago 2, Il 


Make More Money in 


AUTO MECHANICS 


Send me without obligation Information oo your courses: 


(MONE STUDY [) RESIDENT [) VETERAN [1 NON VETERAN 
CODRAFTING [1 ENGINEERING [AIR CONDITIONING 


National Schools 
4000 So. Figueroa ms Ange 
nd Pree’ Auto-Diesel Opportunity Book Today. 


1 
Name ase | | name 
1 


r 
! 

1 

| 

| Address 

| ||| scones _____. 

L. ciry__counry__srare. 
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TRAINED MEN NEEDED! 


BIG PAY!—GOOD FUTURE! 
CD DIESEL CD ELECTRONICS 
DO auto O AUTOMATION 


NEVER BEFORE has the opportunity been 20 good 
{or the properly trained, mechanic and techni- 
Gan to Rey into BIG PAY POSITIONS with 
fapldladvancement and fture security virtually 

UR SUCCESS depends on the quality of train 
im Petand the reputation of the 


schodl you attend 
YOUR GUARANTEE we are 


ica ie"sur trnduaion Huth icadog’ cba 
Fone Trout ihe United Sates 

FRSIGNT he RANI i eser ned cots la 

uoeyrSaOe TMT Wie peoeeie out 

Mond artim ‘ote whie i sckast 

Lia ‘nation-wide placement service for 


ore interested ond mail for 
FREE BOOKLET 


AILEY higagy 


Technical Schools Etec 
Nunwen Reprowes rit 
16505. Grand, St. Lovis 4, Me. aed 


tagrtones 


vows 


DO YOU NEED MONEY? 
TO PAY FOR YOUR 
AERONAUTICAL ENGINEERING 
EDUCATION AND LIVING EXPENSES 


while attending school in California? 


[NORTHROP INsTITUTE'S CO-OP Training Planis theanswer. 
Write for complete details. No obligation, Aisa get free 
B Northrop Catalog describing TWO YEAR AERONAUTICAL 
1 
1 


ENGINEERING CURRICULUM, Remember, there is a wa 
Ing list for Northrop Institute Graduates! Approved for 
Veterans, Send name, address, age and veteran status. 


[MAIL TO : inka ameter td 
college graduates 
get ahead faster! 


city, They h 
ane Yor 


“aporoced for teterana 


Bach. of Science degree in 27 months 


a TRI-STATE COLLEGE 


567 College Avenue ‘Angele, Indien 
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210M. PR 


Mur WW 4 
Amazing New + 


eee EARN BIG 

oreostunity = ae N BIG M 

Themen pretty ocr wo 10 Pet oui 
-—anything in amazing RADIANT GLOW- 


you can see for miles. Earn up to 300% 
ig orders to meet huge demands in every area. 
ing over $1,000 per month already. No art expe- 
FREE SAMPLES & HOME-PROFIT DETAILS 
Se Send name ond address and we'll rush samples 
reveoling details to you. Don't delay! 
SCREEN-PRINT CO. Dept. 16 
15127 S. Broadway, Los Angeles 61, Calif. 


SINCE 191S—THE BLATT FAMILY PROVED: 


SO 


STUDY TO BE A DOCTOR 
of iSite 14 or elope y sce 


poesia. = a Tyacher, Loca 


THE NEOTARIAN FELLOWSHII 
Desk 5, Plekwiek Buildin 


HIDDEN TREASURE! 
is easy to find with GOLOAK'S “FIND. 

ii"; powerful 3s I. locator, only 

$64.50 Complete with warp 

feries and instructions. Write 
ratore fll ine-metal, 

cators, eiger, sciniliation couaters 


GOLDAK CO., 


=> 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 
Now there is a new modern Non-Surgical treat- 
ment designed to permanently correct rupture. 
These Non-Surgical treatments are 0 certain, 
that a Lifetime Certificate of Assurance is given. 

Write today for our New FREE Book that 
gives facts that may save you painful a 

tells how non-surgically you may 
play and love and enjoy life in 
ou desize. ‘There is no obligation. 
Excelsior Hernia Clinic, Dept. 3705,Excelsior Spes., Mo. 


Be Your Own Boss in the Profitable Excavating Business! 


Custom Operators of 
Sherman Power Diggers 
Earn Up to $1,000 
and More Per Month 


Wherever you live, you'll find plenty of profit- 
able work the whole year ’round for this versatile 
outfit . . . not just a “trencher” but an all- 
purpose excavating machine! Custom operators 
everywhere are making big money with Sherman 
Power Diggers. One bought a farm with just 3 
years’ profits! Work for builders, contractors, 
utilities, and municipalities on such jobs as 
« SEPTIC TANKS and DRAINFIELDS « 
SEWER LINES «+ FUEL TANK INSTALLA- 
TIONS « FOUNDATIONS and FOOTINGS 
* GAS and WATER LINES « FIELD TILLING 
and many others. The Sherman Power Digger 
travels quickly from job to job, digs at 
of the cost of manual labor. It’s 
operate, easy to maintain, built to last. 


Send now for complete information 
about the easy-to-get jobs for your 
Sherman Power Digger. Let us tell you 
—without obligation—how you can 
go into business for yourself with an 
investment of less than $5000, Or 
make a small down payment and pay 
the balance from your earnings. 


SHERMAN PRODUCTS, Inc. 


Dept. 4936 Royal Oak, Michigan 


IMPROVED LAWN MOWER SHARPENER 
AND BED KNIFE GRINDER 


Machine 
needs of any 


Sharpens hand ond pewer mowers. No disassembly of | mowers on 
wheels, Roller, handle or gasoline engine. No drin-|'swn mower 
Ing of gasoline or oll. Precision sharpens more] reel type, mow- 
mowers per hour. Costs less. Compore before you)”. % WP. 
buy. If it Isn't © MODERN it con't be MODERN. 

WRITE FOR FREE BOOKLET 118 


MODERN MFG. CO., 160 N. FAIR OAKS, PASADENA, CALIFORNIA 
Book Led Me 


==: DRAFTING 


Says: Phil DeCopito, crm Draftsman 
SUCCESS 
FREE BOOKS, 


This FREE 


Sid do ie cs YOU Send tories 
yl ft the Sten Toa tose Y9E, Cat as, Profemsion 


SY CLEVELAND ENGINEERING INSTITUTE | 
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What Do 3 Out of 4 
Doctors Recommend 
to Relieve Pain? 


A survey shows 3 out of 4 doctors recommend the 
famous ingredients of Anacin Tablets to relieve pain 
of headache, neuritis and neuralgia. Here's why 
Anacin® gives you better total effect in relieving 
pain than aspirin or any buffered aspirin: 
uN sa 

ssa 
oe! 


mE SAFER: Anscin simply can not upect your stomach, 


mmm LESSENS TENSION: Anacin also. reduc 
tension, leaves you relaxed, feeling ne 
“Anacla today. 


Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healing 
ice with the astonishing ability to shrink 
rhoids and to relieve pain—without surgery. 
In case after case, while gently relieving pain, 
‘actual reduction (shrinkage) took place, 
ing of all—results were so thorough that 
ade astonishing statements like "Piles 
to be a problem!" 
The secret is a new healing substance (Bio-Dyne*) 
discovery of a world-famous research institute. 
‘This substance is now available in suppository or 
ointment form under the name Preparation 
for it at all drug counters—money back gua 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You Journ fast in our school and shops be- 
Gatuse “you ‘Tear “with, touls om real equ 

ment, Experienced instructors explain Wi 
nd show! you HOW, then you BO TT YOUR. 
SELS with tools on various makes and mode 
seco fete. bets, eatnped technical 
Thirty-seven years" experience training sen: 


NASHVILLE AUTO-DIESEL COLLEGE 
226 71h Ave. N., Dept. 42 Noshville, Tenn. 
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NEW 
MECHANICAL 


BRAIN 
COMPUTER 


gels you there on time 
Before the trip, set Holda Speedpilot 
‘compuler to the average speed you must make. Halda 
shows at a glance whether you are ahead or behind 
schedule at any time. Poys for itself in added efficiency 
‘on trips, Now only $86.50. Write for full information. 


NISONGER CORP., 146 E. 74th St., N.Y. 21 


NEW14& 16 FT. SPORT RUNABOUTKIT ) 


Modern sweptbock design 
for eutboords up to 60 hp. 


169 


Fivergle 
rmerine supplies, ate 
TAFT MA’ 


‘rig edad 
NE WOODCRAFT 


t+ inser, Min 


4. HOUSTON MAUPIN, 


WE PAY *3.50 Ib. 


GROW MUSHROOMS. Cellar, shed and out- 
doors. Spare or full time, year round. We have 
over 25,000 customers. FREE BOOK. Washing- 
ton Mushroom Ind., Dept. 62, 2954 Admiral 
Way, Seattle, Wash. : 


it. 62, Tipp City, Ohio 


Genuine Dupont Plastic 


NEW FALSE PLATE 


When Writing to Advertisers 


Please Mention Popular Science 


RESEARCH SPECIALTY CO. 


2005-6. Western Ave, Chieage 47, Illinois 


NOW IS GOOD TIME TO PLANT 
mmmer, Fall, Winter or Spring . . . 


BLUE-GREEN 


MONDO “GRASS” 


Trade Mark Registration applied for U. 8, Patent Omice 


REQUIRES NO MOWING 
— GREATLY BEAUTIFIES 


MONDO GRASS & NURSERY Ci 


Pease send prepatd 
whieh I enclove §. 


Name 


Adress. 


Frec/75 ORIENTALS 


Brought to you from the farthest the 
‘earth—these exotic valuable genuine STAMPS 


years AMERI- 


us people to reach higher 


ct that interests you and mail coupon 


in of the Ba et, ba 
in'iinta, fascinating offers for your Tree exar 
‘ation. Send Ine for mailing expenses. 


JAMESTOWN STAMP CO., Dept. C5PS, Jamestown, W.Y. 


ut’ UPHOLSTERY 
EARN 
MORE 
MONEY is 


Upholstery T 


EVE GLASSES by MAIL As low as $123 


WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARD 
Thousonds of 


Customers 


Or 


on ausuense, maw ore conte 


yaeE Sample Les: 


School, Dept. FH-1612, 721 Broodwoy, New York 3, N.Y. 


IN SPARE TIME AT HOME 


Today, choose the job you want—and prepare for it in time 


heck subje 


PREPARE FOR BETTER JOB, BIGGER PAY 
information. 


¢ 
B 
g 
E 
5. 
‘4 
3: 
FI 
8 
| 
3 
3 
ES 


‘QUALITY READING-MAGNIFYING OR 
BIFOCAL GLASSES FOR FAR AND NEAR 


li MAIL COUPON NOW Ey 


ADVANCE SPECTACLE COMPANY. Inc. 
537 S. Dearborn St., Dept. EZ Chicago 5, illinois 
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$20 to $30 a Week 
EXTRA MONEY! 


With the high prices of fogd, clothing and everything. else 

Just chi hae oa coud do. with extra money every week! 
a ‘Your “spare” time into CASH—sharpening saws with a 

Foley Automatic Saw Filer pays up to $3 or $5 an hour, 

fn''your basement ‘or garage 

ret saw T sharpzned with 

writes Clarence E. Parsons 


‘you car file all hand 
cut eircuinr’ saws 


FREE BOOK 
Shows How To Start 


FOLEY mrc. 


Log Cabins, 


3. Clubs, Lodges, 

Shops, Restaurants, Motels, etc. 
85% pre-cut and/or pre-fab, your plans—or 
ours—light, summer, vertical—or heavy, year 
"round, log-on-log and vertical (patented) eas- 
ily, quickly erected—low cost—extremely low 
maintenance. NO studs, rafters, plaster, paint, 
wallpaper, insulation or bearing partitions re- 
guired. Log walls of genuine Michigan White 

edar, lightest and most unique wood in N. 
America... “rough, rugged and rustic”—or 
“streamlined,” with ‘beveled, paneled plank 
partitions. Definitely different, durable and 
distinctive! 
Individual and Dealer inquiries invited 


The Log Cabin Man 
120 PS Delaware Ave. Buffalo 2, N. Y. 
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| [FREE 


inn Quality 
Indersell Ail Compettiion. 

23 YEARS AT THIS ADDRESS 

PASSENGER TUBE FREE 


sxvocouer 10°%off ™vine™* 


iTTem SUARARTER 
3 


STANDARD 834 N.Broad St. Philadephia 30,Pa. 


LEARN AT HOME FROM 
Uceen Senoou eveRr: 
Tang. SUPE BY US 


TOLL OR ART TM 
Ket om HANmICAD NO 


SSRc Ton eo Send For 
nes 0.4 Sn FREE BOOKLET 
vomit onet tor 


LOCKSMITHING INSTITUTE, Dept. P390 
15 PARK AVENUE, RUTHERFORD, NEW JERSEY 


ARTHRITIS—RHEUMATISM 
VITAL FACTS EXPLAINED 


FREE DESCRIPTIV! 
How crippling deformitie voided. This amazing PRI 
nporary.reliet 


of treatinent 
Write for thls. 30-pa 


EXCELSIOR SPRINGS, MO, 


BALL CLINic DEPT. 36 


When Writing to Advertisers 
Please Mention Popular Science 


Gracious Outdoor Living BEGINS 
with World Famous 
U FLY TRAPS. Now you 


$3.95 postpaid in USA—: 


Aare 


Has it ever oc- 
curred to you that you 
can be just a Chris. 
tian? Yes, even in the 


( PSH, nist of the relizious 
a, confusion of our 
creed-bound, denomi- 
nation-divided age, it 


is possible for you to 
be just a plain Chris- 
tian! 

What does it mean to be just a Christian? Well, 
being a Christian means so much more than merely 
being a good moral person—more than giving mental 
assent to certain beliefs—more than having one’s name 
‘on a church roll. 

Being just a Christian means trusting and obeying 
Jesus Christ just as Paul and Philip and the early 
Christians did in the frst century after Christ. It means 
going back beyond all the distinctive Catholic and 
Protestant doctrines of today to find Christ just as He 
is revealed in the inspired New Testament. You sec, 
there were no different denominations in the beginning 
of Christianity. The early disciples were all one bod), 
They were called simply “Christians” (Acts 11:26) 
They did not follow different creeds, but were guided 
by "the faith once for all delivered to the saints” (Jude 
3). We have this same New Testament today and can 
reproduce the same pure Christianity which flourished 
in the first century after Christ, We caw be just plain 
Christians, 


ucan be just a Christian... 


To find out the details of just how you may become 
and remain just a plain Christian like Peter and Barna- 
bas and Aquila, you must open your own New Testa- 
ment and read for yourself. You will find that Jesus 
built only one church, and God added everyone who 

-yed the gospel of Christ to this undenominational 
church, the body of Christ (Matthew 16:18) (Acts 
2:47). The Bible teaches that you will be added to this, 
same body today when you believe in Jesus Christ as 

of your sins and are baptized for the 


If you would like to know more 
about Jesus Christ and His 
Church “or Kingdom, read your 
New Testament. Consider the 
plea for the restoration of pure 
jew Testament Christianity. 
Write for your free copy of the 
e booklet, “You Can Be 


j FREE—Mail Today 


Pleose send me free copy of the pomphlet "You Con Be 
Just © Christ 


| GOSPEL PRESS, Dept. P 
| 3816 Gaston Ave., Dallas, Texas 


Vl Send You This Handsome 


SAMPLE CASE-FREE 


‘and Show You How to Make 
“iB #2 $30.00 ina Day 


oe cmicnae 71th 


i, 
se PAASTIC LAM 


Machine brings the fabulous profts of 
Plastic Seating Laminatiog 
‘rithin thereachof thesmalloperator. Ame 
fe the machine with 

Shien with our 


hd Plate 


in cash by male 


TELEPHONE RE! 
1700 Lunt Avex, Chicano 2 


ITING AT HOME! 


fg Make $20 


=i MAGIC 


scpnty the clears yon mailto bring ck cash and ordre 

Bagwanta n mioute: Rush vost me. We'll send you FER 
Sod potion petre: rice etal andl te facet eed 
SSaEC al couse Br sand name on posta Ne Sata. 


Warner Elev Gn 1612 Jarvis Av, Dept L# Chin 28, 


to$30aq Day by.. 


MAIL PLAN? 


splat 
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[RUSH LAST CHANCE COUPON below —YOUR KAME on it 
Vil show YOU absolutely FREE 


HOW to GAIN ¥5 50 LBS. 
of MIGHTY MUSCLESa 


How to become a REAL HE-MAN 
like THOUSANDS of my pupils each year 
isp Are YOU SKIMNY like 1 was? 5 3» 
Nah I"leevel to youll my insige secrets <> $ 
that changed me from this $0 To. 
7 weaksing to: the word's strongest 
tan and athlete says George Jowett 
] | wor 


| HOW TO 
FIX ANY AIR COOLED ENGIN 


IRLD'S GREATEST BUILDER of HE-MEN 


My once skinny pupil, John Sill, says: 
“1 gained 60 LBS. of MIGHTY MI 


{ added 7 Inches to 
MY CHEST, 396. ine 
ches to EACH ARM. 
NNo,_ Pall You ‘don't 
hhave to be a chicken- 
chested skinny weak- 
lke as oy 
afew 26. 
Mail Coupon! 
Si 


me of FAMOUS STRONG MEN {hon ie 


A Hi 
= eee | 
Sed EREE PHOTO BOOK H 


Hand FREE 5 AMAZING PICTURE-PACKED COURSES 
{1m enclosing. 10¢ for postage. 
H 
H 
H 
H 
H 


Pick the bled 
| want to gain, Ibs. (fil In) 

Biaddinchesto alia éiiesr OsHouvocRs Cha 

GI! want to lose fat, streamline my body. You WANT 


Name. 
A dr085 
city. 


LABAWCO PUMPS, 


COUGH EISENHOWER, ROOSEVELT, 
LINCOLN or WASHINGTON 


law book, “THE LAW: 
the professional Bachelor 


ar 
Blackstone School of Law, 225 N. Michigan Ave. 

Founded 1890 Dept. 120-A Chicago 1, 
ENGINEERING bein 
B.S. DEGREE IN te 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN. | 


“How To Start 


ICAL ond ELECTRONIC ENGINEERING (Inc. Rodie and TVi Your Own 
eh tite ie Cheiine oronees | | MAIL ORDER BUSINESS” 

"FALSE TEETH 
INDIANA TECHNICAL COLLEGE. gq dat Nad 


11 867 E. Washington Boulevard, Fort Wayne 2, Indiana 
Please send me free information on 27 Mo. 8.5. DEGREES 
Aeronavtical () Chemical (J Ch 

‘Machonical C) Ele 

Woon 36 MONTH B.S. DEGREES ji 

Mathematics C) ‘Chemistry O Physics 


Do your false teeth annoy and embarrass by 
Clectiecel CUM | slipping, dropping or wobbling when you eat, 
onic: C1 [| laugh or talk? Just sprinkle a little FASTEETH 

on your plates. This alkaline (non-acid) powder 
holds false teeth more firmly and more comfort- 
ably, No gummy, gooey, pasty taste or feeling. 
Does not sour. Checks’ “plate odor” (denture 
breath). Get FASTEETH today, at any drug 
counter. 
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ACTOMOBILES: 


= 
SUDGET CAIs 


Jeep, 
Large inventory 


Tngluaiig. Holl"Wood 
ment, Febuilt 


Shean ull Hardon 
a linda 


Ho. (etundabie) 
‘Atcner, Chicago 1 


ies ep 


STERE ovger-Ve i 
owner 


FORD A-and T paris? Tip bev source 
iene Pa ees ‘winttewski. Bi 


Waukee F 


eer 
AEDS er 
Te) aol Fer Ea 
ee ae 
igh fae oan 
SE Ta00T ies “Aveniue, Cleveland 5, Ohio. 


SIMPLE Gadaet 
Gas! Guaranteed! it, "$2.00 
P.O. Box 6o0aJ. Redwood Cits. C 
second ‘00 
Jamies Prods, Yelo-soth Avenue, Cuero 
RING-Vaive Job while you drive $0.00 
postpaid "Word's only prodict of es Kina? 
safer proven. guaranteed. ‘Literature 
Motitoy, Crauitham 27, Penna. 
“AMAZING New _ “Compression -Seal 
ifes, Hing-valve™ treatment while ‘Tou 
i To" motor! “Stops "ait 


mers 
i FPL Gacy 
‘atid St Brooklyn 3, New York 

REW. Ford Pars, Catalor 
WP baci, Uttos Ne 


1912 
‘Huber, 


90 
$e. 

Sersey. 
“ BUILD your own supercharger—Complete 


plans and’ instructions 61.00. Alanne Prod 
nA, Watertown, Connecticut 


to 40°: Free Cat 
Party Gan Antonio 10, Tee 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


spies, & isivinent 


Machinery, Toot shou 


eH 


‘eight foot trailer. 
erature 10e. Frama 
nisetin 


BUILD Expanding 
Accommodates five, 
Company. Wimington, 


1 Moroneye 


es 


Kansas City’ 27, 


QaGUSHMAN motorscooter 830, Doodlebug 
s38, "Jamey matorcle Bis, India ts en 
Sissate'e Gutbourd ete tal: 

iy}, Sendo 336 or iat haus 
2) for Directory Catalogue 
Humber’ 77, listing these and hundreds of 
her bare hemesbuilders midert cat 
As plat ete, Midget Motors Directory, 

BANKRUPT Motorcycles 435 up. 
$12,80 up. Gasolinessotors $4.00 tp. 
{og Bulletin se, Bunieo, 46-b, Covington, 

ainin, 


shaidrive and 
hait-drive, ‘Butler Smith, P.O. B. 4d, 
‘York i, New York. 


SERVICYCLE $20.00; 
wu PRVIGYSLE, 


‘Whieser Motor 


Tint 
‘motare: 


lage Imally’ tor new Catalog = 


AVIATION 


AVIATION Surplus Bargain Catalog 
‘one Dime. Box 22P38, Thomasville, Pelt 


GOVERNMENT Burplus—Aircratt, 
tomotive,. marine, supplies, “instruments 
‘Bug"airece. Procedure’ and directory $1.00 

harp, P.O. Box 116, Springheld. Penne 
‘ivan 


Se 
‘Works. Plasterco, Va. ri 


"TREMENDOUS Government Sales Now 
aBis Sse Ero, Gace Baar" Surg 
Instrumente: “Electronics” Radiolelephomes 
—Goveqnment Depot Lait and Procedure 
goo, Hedy. Bot s-Pokt, “Sunnpsige 


HOMEBUILT. Holiconter Handbook, 
100, Ursban, Box 4192 NP. Station, Sait 
Biees 4."California. 
YOUR favorite, model moupied on aah 
“ot, ‘Beat, Pi 


ler, 2287 Hemp: 


Bill. Fe. Worth, 


PROPELLERS, plans, ae San 


boats. and snowplanes. “Lal 


omot 


sune 1957 Al 


narremes, 
ces Bhaia 
REW Masha ie 
Gr iirs Go R de 
don Valley, Pennsylvania 
Spotcow Siac otrce SR Aap 


voltage, any ee Hol” Gara 
ataniend” Power Panis Genereigrs, 
tors. Literature Hawley Smith Cov, 


Groton Palle 2. New York. 
7 ELECTRICAT, SUPPLIES 
e EQUIPMENT. 
BOOK 206 Flectrie stunte $1.00, Cutting 
24d Arantradero. Los Alaa: Calitarnia 


1M_BOATS, OUTBOARD MOTORS 


NEW, used, rebullt marine 
nine. Convetaione dings ee, Gulag. 
Siskes SharineSunmi. bese 


pisces 


‘Converting. Catare 
‘amp. "Bex 3050. Clayton 5. 


tod Speed: 
Box ‘The! Switzer, West 


ALUMINUM Boats ané Canoes, Quality 
aufprattetrpe desten “ahd “eonsutetion 
jc, beattifals No muinienance 
foo"? boating’ pletsure: New Tas? Crtaiog 
Pree. Gruman Bows, Sse., abs1 South 
Marathon. New York. 


he Michipaa 
A-1 Marine Engines, Manifolds, Clu\ches. 
Diciels, Bots Bolg, Helwese, Al 8 
‘Ocean,’ Freeport, New Yar 


BARGAINS Gulore—Boat_f mg | fe 
Hardware. Steerer $9.05, Plex-ehleid ¢12 95, 
skis $14, “Save’dollare. Polder. Box 631, 

 iineseta. 


WEAK Back—Strengthen Lower Back 
Muscies—My" Exercises “Helped "Ae ‘And 
May Heip ‘You--No Equipment. Pree fits 
Gfature. "Lucky" Stein, Si Delsea Drive, 


ag i, Rea EAA 
G7. Mountain View NJ és 


C2 Te Ae gen, aoa: 
| Ena SAL Se 


bargains! 


ee 
Jenses, instruments, 


BOAT Pians-—Pull Sine Paiterne—Frame 
Kits, Modern inboards and’ Outboards for 


“ FIBERGLAS boat coating. Plexiglas boat 
« Rg A sereen tants 


‘artiord, Gone 


Somat cas Bs-86, 


2, Instructions one 


i Generators a? +, daa 


e WELDERS. 110/220" Welds. 
Howe inner” Dave. 
Ee York ea 


a 


ei Tewest pe 
Re Siuerature: Holeerosn Go. Canton. 


‘BUY welding supplier direct irom: 
Rint veabie welding Suds helmets 
Bie Portable Are-Wldera ahd ait at fre: 
endows” navines.. Free factory catalog! 
Yejay Aig. Co.” 2035 Emerson Ave. Se. 


Eee 
Cue dae. Lehman. Mtanitece 
ee PCo., 92 ae im 2d. 
iow ta Bald our Ove Piece 
gs Bouts toa’ Stane Ola Bests 
We with Piberelass.” Send Te. Cantos 
Marine! bivision, "Dept. GMei0a, Wood 
"FIBERGLASS Boat Coverings, wholesal 
ices, Pree erature, sataples. elfere 
‘1X. DePere, Wine. 


pRIBERGLASS for, Doula and Ri 
Heist 


airs 
arine grade. Direct prices and ree 
fikas. 17W386 "Karban Villa 


“BUILD-Ur-Own™ ae welder and we 
povees plant witht good wed engine sid 


GTQOE, te, pregrovnd, Pree Tet Toal- 
gerosanesi Bost ‘C1, Hacketiatown 
few Jenne) 


Lager 


FISEROLASS Your Boat op Baavine 
‘grade Onis iy Yard Or iC” Outer 


12 BODYBUILDING COURSES, 
SIU SUES & ATHLETIC 
EQUIPMENT 


BUILD powerful arms. chest, shoulders! 
Fonsud. Box goi-c, 1100 
i imitigton #8. Delaware 
ip TCR Mnechgels for eit dno 
$iowic each. Priest, Box 251, Bvauston 2 
Tinos. 


‘BUILD 
ampicte 


reatorial Mount. 48:00, 


i) Coast Industries, #1 Campo, 


(BINOCULARS, ielescopes, _micr pes. 
Pee ee, eee oe 
8. redone Connect ss Bs 
een. 
aneeorE 
eh 
RgiLscriso 1am a 
JARRE URS SSR a 
Fa ae 


Research 
West Sara Street, 


Beach. calitor 
Eimnurst ate 
fron Bex 65. Inweod 06, ‘New. York, 


Biot 


MACHINISTS Gages, Telescoping. ask 
jarelay 


HEHE Cabell Toae" co. halt 
Springiiela. Onto. 


‘Coach's “Inch-At-A-Time” 
syatem=41.00, “complete. Marty. Snsder, 
Hox 105-PL. ‘Union Guy. New Jerse} 


SATHE Accurie Raeiah Mage] Wax: 
fae Seienice Now Company. Cateki New 
INES, MOTORS, ETC, 


{DIESEL Tejsslor Parte Wanted GNI 
a0 Carnegie, Cleve: 


Pee 
Pa 
ENG Na a ORE 
ee a ee 


Details Free: Act ‘Now: Suy 
ern, 172 & Merrimac 
Ter Mass, 


‘Sone; 
iy Ligaited. 
eet, Boston 
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FEET, Lee muscles hurt?, We can help 
you! Pamous Perrins method rebuilds anid 
Fenews teed muscles. Activates. and. nots 


GEREE Catalog. Astronomical, Setencine 
Bei eR ten He" Chery “one 

ASTRONOMICAL 
free, lst Meroe Tythetaio 8 

MAES Gifts ieee alae 
auras. Cinstructions 812.00," Gum: 
| 

‘MASTER Comparison Chart 
Breil Report (op) Save aon 

woe Bae 


Te 


‘ions $3.7 
Fepe, boat Suk Selesice,”Seatitse 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE. ARCHERY, 


TRAP! 
160 PROPSELE agi pages. an. 


[REDUCE or guin weieht $1.00, Revuiis | lave, pital, owe seein, armor, te 
98, Banal a Texioton Aves 
Slanhope New Jersey oo Ses No ne 


oPSEeSinnt 1857, Wisleale Spon 
Eaves whine Soe 


Seat int eta, 
Papen ae Ee: 
Be AS Ria en Sa ale 


18 EARTHWORMS & FROGS 


‘$10.00C YEAR poscibie, earthworms 33 
Page booklet, tells how "ase." aMissourt 
Earthworm . Box Cees. ane 


7X + Lipstick = Big Bass! Astounding 
secret’ methods. Detalls free. Write today. 
Rogers" Winter, Perry 9, Florida. 


FARMS, OTHER 


‘$600 


a 
Sample-Details r, Box 181, 
gampleeDetatls Soe. Steninger Box 1008 


camps, 
of properties. Write at once for free eats- 
pes "ax Sale Service. Room i, 130 
Bloor st. W., Toronto 5: 


5,000, BARGAINS, Arearms. binoculars, 
aE feleg Sataleg’ soe. Smith” Museum, 
Runneme 
of The Archers' 
* send be, 1200 Walnut Street 
Pitfadelpia 9: Pennavlvanin. 
‘MOLDS for Fisherman's sinkers Js. 
‘Squids Casting and Spinning Lares, Pree 
‘melds, 


STROUT Cuiateg-Pieel Taraa, HOR 
‘Businesees, 34 States, Coust-torcoast 2.61 
Bargains described.” World's Largest 

Yeats Service, Strain Realty, 1-28) ah 


FLORID: ie omens, SS a 8 orn) 
onthiy. Folger’ Free. Winiree Verner. 
horisa. 


Gaon’ wee Monawande S| yu Gege pooner Free wet. Mae 
Sew York. © Tohn’chivert. Plant City. Florida 
DOOMERANGS, Boye, Make Door gen | MINNESOTA waterfront tracte 

Boomerangs, 17°. Exact pattern 3c. Km| down. Norstates, Box 645-F, oy 

‘Andetson, Tel, Temple, esas. ‘Fexas 
NYLON Rope Lines, Cords, FLORIDAS mat _deain 


Fptlgn for 
Uses Finest mn 
‘Cordage Comp 


Tar tee gicrg 
3600" Jap Shela ds, 
Shop, Wea “Brancn 


‘American | shells 
xine, Se. TP 


Seige na ec 

ia ae, 

oa itn ee oe 
Be ese atte coc 


‘CAMPING, EQUIPMENT 
‘& TENTS 


largest selection, direct 
yom agufnctrer, Send 20e fom ie page 
ing. Equipment  Catalovue- 
Handvoot"Watibg “all national “carob 
Print name—addtess.) Morsa,. 10: 
ibiaha City 4, New 


Diving! 

inyiown, Ny eileen 

DOGS, BIRDS, HAMSTERS, 
HABBITS & PETS 


HAMSTERS—Golden: 
uli evelgned 3800, 


Free 


18E rabbits, on $500 mi 
ieuty markets Pree details, White 
bBitry, Mount Pleasant, Aflchiga: si 

$888OROW Mushrooms. Collar. shed 
sgpare, {ull Hime ear rau, We pay $30 
Tb. We have over 25,000, customers. Pree 
Boe Mushrooms, Dept ii, 2904 Admiral 
Way, Seattle, Washington. 

$2.00 BRINGS, gadest for dog's col, 
8 hasing. instructions. «Send 
Relgnt. ‘Peis, Box 261. Independence, Mo. 


wooded 
omattes 90 br 18 tert ool Soyo at isio 


$10" monthly: 
Busnneil 


$3 000-45, 000; alunited Vas 
Work women, No merchandise, 


THEY hand him 
dgupeal Hiden "o 


a Work home! 
Sesanaie, Cauorni, 


SMG Moor jain ‘and 


rickets, Pree’ Information. Carter Fete 
sae einen CR 
23 BOOKS & MAGAZINES 


GOOD Used Books. S081, Pree Lis 
aiifons_ Dept. PS, Mewtpuisnd, Now YONE 


RATIONAL Geographte Magazines 1088 
Hodieal Service, Box 
ve 


10a, ANY. ‘tse, 
465-P8, Wilmington, Dela 
SAMPLE. 30¢ copy of “The Aquarium.” 


‘Send oe to Toth ahd cher 
po 9 Stn Phila 


“BRITISi 
Catalog tree. Trans 
Brooklyn 36, New "York. 


ho ely lates, High elevation, Pree infor: | , BOOKHUNTERS! Scarce, Rare, Miscel= 
Bo city taxes. High ei t Jancous Books. Auiantic Book Service, 10 
Brooksville Florida ‘Cedar, ‘Charlestown 29, Maseachuseta 
‘ALASKAN Books! Rugned Adventure 
= hoor’, THEE ive ermal Bert Write Beare 
RAISE Your shrubs, trees from seed. aoa 
ree panting” guide, price iit” Wondlt | papaya uent. Beckfader gan est ihe 
Seed_bo. Norway 44, Michigan: ToiPS,” Cardiff, Calltornia. : 
21, FOULTHY 8 SUFFLIES m HYPNOTISN 
Les, ea “FREE Tlusireted iiypnotiin, Sel 
ap posta, Catalowue. Write” Hppuoti 8 
Soe meh Suse ae oe 


YOUR Own Wholesale Business Without 
Investment’ Pree Catalog. Norris, 487-Ht 
Broadway, New York. 

| S$9GROW Mushrooms. Gellar. shed. 
‘spate, fut time, year round. We pay $3.30 
Ty. We have over 25.000 ctstomers, Five 
Book. Mushrooms, Dept. 201, 2994 Admiral 


| gaara, OAS otra 
ines Sao orp oI 
NEW Hrnuotte Recor. Write or Te Re 
eighties 
ga” Se mdeate, "Biogen 


Seis 
ee 
oto Et ec 
uaacer na arma ee 
is a 


eh iki Tom series 

ts at home ih Jour spare time. 

pay. Earn as Jou learn, Lockamithine 
nsiituie, “Rutherford 34, New Jersey. 


0% PROFIT Cosmetics $25 day 


ire ottiers. Samples, details. Studio Gie 


jiypnotiem Catalog? 


Books 
Recordings! Drawer 
Rikdoco, New Mexico. 


PBO-b0 


an rage c ba ant toe | LES oe ab ae 
lustrated Monkey “Animal | Cataloe | “BUY Wholesale! Discounts to 80%! At 
Sw SW | he gaa See a 
watts, Citak Aa eae 
ss edie | fra gee, Sei |e arc 
ee a 
ee ee os 
ogee EO Fgh Pra, ae Be 
a Aa ig 
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HAMSTERS—Ideal pets. Youns, Golden 
pale 3289, beendere B.9, Fren Booklet 
Jerbre's Hamstery. 2428 Host, Muskegon 
‘Heights 14, Michigan, 
RAISE rabbits for meat, fur, laboratory 
and ‘other’ commercial 
ton. Wilson's Kabbitry, Greer, South 


| MAKE money! aise guines pies De- 
tale "Burkett Re Ie Boe G10, Pe 
Tauderdaic, Fis, 


Box 3053, St Louts 5. 


Yee Teo Hat, Evanston 13. 


ee ie, ih A 
eee ee 


GAMBLERS win exposed, 
cards, Dice a1 00; Literature 100 bok ht 
‘St.Louis 1, Miseouri. 


‘BUNDLE of home business 
100. Lyle, 13223— sth, Chin 


abieat ions 


BE a maxician! Large professional cola. 
tog of latent. tricks, S66. freland, F109 
Nerth. Dearborn, 2 iilinats 

LARGE (Magic Catalog 256 astern, 
P.O. Box 8h, No, Westport, Mass. 


Mutated 300 
Spe Catalog aie towels, Weodstoue 
New York. 
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iiVENTRILLO" Professional, Voice 
‘Thrower ‘and Catalog de! Box 971-P8, 
Philadelpit 
| SENSATIONAL Magician's Wane (Van- 
shes, Haudgerchiet!) 290, catalog ielud 
ed. Box” 152-PS,. Philadelphi 


WHOUESALE! Thirty 10e Tyick Novel- 
‘Market, 


ce 
iitard, Cann. 


WIRD Diwssa Shape Cote Stamps 
Lovely Flower Triangle! Pirst American 
 Hdol Dance 


tes" §2.008(Profies!) 1746-SW" 
Phliadeionia 5. 

DOLLAR, Mi Free with Catalon 
256. 4402-PS¢ 

SMOKEBOMBS, 23, 7 for, $1.00, (Ter~ 
rif) 405-PS.- Greet sdelphie 
26 COINS & CUI ARENT 
“coAREE! Pope up Ganknote, and Coty 


ieotora” Thusttated Caiaion 
‘rvice applicants: end se 
fam‘Coft' Co Soringheias 


ac goes. seat 


ToOOING from Formosa. Vaticnn, etc plus 
fgn banknote, 10e vil vals, 
ifileton Ba: New 


Littieton Coin Com 
pa pan 


DISPLAY ahd Protect your coin collec. 
uot or wage loniay Case. We Tar 
‘details, 
St. Low 


‘Guenther & "Associntes, 4825 8 
‘chica note 
‘MORGAN Dollar 
‘Gatalorue 26 
fo Stan. 


~BARGATR. int, Indlonhesd gent, 6c 
pgatons Buses, iste Bean Slant, 


oT ORPERENT indi comm, and 

gat on $10 ands, Box 3313. ‘wore 
vat. 

ee ae ol Baril 1B, 

gn 2 0. eimaces Box tia, Wilmore 


NAZI Coin—106 


Tateresting Wists in- 


guided: ttee- “approval Dwight Musser, 
Dunbar. West “Ulrvinia 
aitfwhiise, Chivago at 


REN DOLN Geol wole-8, Wid-e. Ins, 
1923-8, 1024-8. all for $200." Gnaser's Hox 
‘8, California, 


“SET Lincoln Cents 1941 through 1956 All 
apleta and dae Hriliant Uneirculated tn 


"peanessee 
“INDIAN cents 3 different 26, 12 differ 
HALO, HA Re'Coln" Co, Bow 8, De 

ianco, 


‘SAN Francisco Miny Closed), Made oniy 
cen atid dimes i095. fe ghar. supoly 
at detuang ‘Ove cack, Brillant un 
‘iteulated, Pree coin sts. with 
Srdec, ‘Btison' Coin Company, 13 White, 
‘oleda 8. Ohio. 
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bee's, 
‘ask 


lea) 
18'North 30th, Omada 1, 


Ong SPEGIALLY fevariecd, Coins $.00. 
diets Bee 


F SauNTRtan Guise oe 165” Sal 
Box $70z,, Roslyn Heights N.Y. 
28 STAMP COLLECTING 


TWO $9.00 US stamps plus 20 different, 
too Witn’ UB approvals. Zrvin Stamp Co, 
Box “i109, ‘Brooklyn 30, New York. 


DIFFERENT, U.S. Se with bargain 
apbrovaiy, ise, Bockinas, "Bot RES, 
sia Beach, Fis 


FREE, Stamp Collection !—100 

grampe {com "Barope, Africa, Asin Seu 

Ginavia, Balkans, etc. Se to’ approval ap- 
isants, dathain stamp Comwacy, Sprites 
ld 80, AAAs. 


QANAZING Ofer! 200 U.S. stampein- 
Commemoratives,” airmail 


ie apblgants!l lestnced Bargain 
Gamaetts Hew York, nm? Ov DEDE $8, 


iy (aie nan Para stad 
eg ned a pe 
Sle” el, Sind Saloon 
ese, Galag, Same Coo Doe Fe 


apo sas He aa 
ee a 


FREI Wonderfal Triangles showing 

Rellcopters lanes,” Birds.” Athletes, 

‘ete. Approvals. Balter. Box 19468, Los An= 
fed 10, California. 


250. STAMPS for ie with 
rie Jon Watters. Box 
i “Galleria 
FREE! Abe Lincoln Giant Diamon 
swgritertal stenue Carle Tetanie ADBEOE 
a Henderson. Bow i, Lindaie, Gevewin, 
US. Stamps, Giant Barenin Clsin 
Rayman, Wea Malden 


Ist, Los 


wan Sees op ee 
Riaet how! Pree getau Huppert Tend E: 
lath Street, Brooklyn 39, New York. 


WOW!" 133. Al 


¥ 
| PICTORIAL Pocket from Antigua, Bar 
dos. British Guiana. ‘Brian Hanauras, 
Burma,” Curacao, " Leewards, ia, 


ach stamp beauty 10e 
i “approvals. 
amps, Spring Lake 1 


[ot Brim Colony Stamps, 
auterent, from Britaus faraang coloatal 
fpbire, Cataioe teiue, $2.50. Fite Stamp 
Mitees end 1a or 


with inexs 
Nand 


line. 
Catherine's 

PREE! Amazing List! Two Feet Lon 
‘All Countries! Stampmart Company, Hart- 


ford 1, Connecticut 


Siinbs, Only Ige to. approval appiteants, 
= Go. Dek 8, Springhield, 


Avalon “stamp 
‘Stas 


100 LATIN America 250. Plas surprise 
packet ‘Packet list free. Bconopackets, Box 
Yea, Riverside 22, California 


PREE! Giant catalog offering thousands 
of Daprauna.” Gent. wth ‘pautifal aopror- 
de ciemestows stamp ot 
Eepsc. 


Rew Yor 


eed eae Tame 
cd 
ais. Surf Stamps, wi 


eT. 125 Different U.S, Commen: 
oo! List Ahornetraat f9, Nj 


,DIAMOND Reosevelt 


reentanas Angola, 3 
Sis*Tonehorh ox 
KF ERENT 


Pope Triangle, 
one, Triana 


DEALERS Wholesale catalog, Postage 
er Franksco, $031 Queensbury, Baltimore 
15. MMaryiand. 
TRADE, duplicates Worldwide roup, 
‘kit for stamp. Approvals. on 7 
ais Beth. tichmond 28, 


'FREE—Gialin Giant “iron Curtain” Bet 
Anprovais Seminoles, Dayton, Tennessee 
GIANT Approvals ‘Thousands Disterent 
re‘und de Bach: Wants Stamp’ zechange, 
ToodK Farragut, Chicago 31, Hlinols 
FIRST. complete German. Airpoat Get 
‘Fea canta Aporovals ft Charien ower 
Be her ‘Water, Penna 
arce 1. §. seconds on appro 
apa deiective. bargain prices 
‘Clustonhill Station, Neware 


wroval 
oo 
Ne. 


provals By Country, MH 
nocrhing. Merrinm, antas: 

FREE! rar, ‘Malte, Seychelion, Bor= 
muda, Rhodesia, trag: Different. incxpen- 
Hive Spproraia. “eattenicon, ox B80, Ph 
eee 

it 105 


‘ile 
caf Stamp He fo bo anprovale at, 467 
Bitsburgh it. Pa 


New Jersey. 
WANT Li Filed. 10.000 vapieies 
Downey “stamp 


Service-‘Box 408, Bell, Calor 


ORETHERLANDS Colcction, FO DINER 
Pree! Bargain rai, Caribbean, BOX 
366, Shenandoah, Miami 48, Florida. 


60 PAGE U.S, UX. llatrated catalogue 
free. Stone, 94-8 ‘Washington, Beston 
Massachusetts, 


FREF| Right ted stamp, Triangle, Di 
‘mond, Midvet ‘tparovai 
Buyers, Plymouth, Dept. aly Bell, Califor: 


Royal Visit set Se 
provale. Haiph Rige 1) loslane 
jest" Hartiord. 7, Connecticut 


100 OLD U.S. Stamps becween 196) ani 
4583 $1.09. Hach ‘Stamps, 81 Chest, 
Manahel 


TEN Ceowete Mint Ges Only ie WT 
oBigersat  approrag, 340. 129-0 Man” 
sient, Ws Medloré, Mas. 
yee attgucive,tnexpeae 
‘pix 9a6-D" Coral Gables 26 
weed CATALOG. Yaiue “Worlawige 
gphsipe 80, Veteran Frank siraakey” 23 
Barat St. "borin Ambop, New ders. 
SIRE Ging ote sams sent wih 
hifel woridwide approvals Ene 
(Scorer, Nanaling: Lok, ‘Box eAbs, Piles 
ghia 43, Pas 
COLLECTION $0 Latin Amencans Frei 
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T airen, | 
Particulars. Windsor | 
amps. sont Corneil ave. Chicago Tt 


Fascinating wow 
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iy Details tree. 
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|_YIETNAM, Laos. 5) 

| rants, Feszad, Free! Evett 
| Riper Fee Stamps, 

ak 


Souda MT. 
ax t, Walnut 


EXTRAORDINARY Antarctic Set free 
sith approvals. Variety Stamps, 31-A Cir 
curt, Newton Highlands @1, Nass. 


DAHOMEY. Gabon, Guadeloupe, Mauri 
tania. Soudan. “Oubsngi, ‘Pree! dxeelleat 
Approvals Hols Miami 35. 
‘Rlrersiae),  Plorida. | 

'§ MINT British Colonies and 100 others 
toe "with: approvals. , Miller. 219. Fowler 
‘Avenue, Jersey City’ 5, New Jersey. 

WONDERFUL Offer Seven com 
‘mine Sets only “wit, approvals. 

103d Lawrence, Chicago. 40. 

a Ge ek Ce 
Indies, Others. Free Gift, Approvals. Del- 
ton Page, ox 201, East ‘Batercon, Rew 
Coral ox” 7098, 


‘sere 
Florida. 


ohIDERIA Blcolored Sports. Pree) Brc- 
ine, tnteresting. “inexpensive appro 
Expat Box i 16, ew York. 
UNITED, States, Catalog, Pree! Baler 
aut, Bromneld as, 


ween eine Wascnaine 
a 


ie—Interesting, tnformati 
saturated Watignal Stamp! News, Anges 
seit Caine. — 
iy At 20 Fach. Had 

Aye Ea ‘at tron vee te 
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“MINT oreo, PUL. Men: 
urn, Bomaitiand™” All" Bree!” Biperane 
Sear frevicans ‘poe G4, Gxkiand 


‘25 INDIA, Pree With Approvals. Wil- 
low Box vi. Wieklige, Obie. 


UNITED Nations Five different mint 


Tapidary Journal, call 
SAPPHIRE” Tope lousnine. curate 


10e with approvals. an, 4241 Live pay jn} ee te 
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near onal See Bea ae 


225-6. Bullalo M1. New York. 


FREE! Monaco Triangles! Madagascar! 
‘Togo! Iberia! Approvals: fceating. 2520-M 
Boulevard. Jersey ‘Cily. New Jeriey 


EARTH Science, Tho, Rockhound’s Na- 
onal at Subscription, $2.00. 'sam- 
‘Chicngo 20. 


SELECT U.S. on approval. Mint. wed. 
Kingsbury Starnbs, Fairfax, Vermont 


500 ALL different stamps $1.00. Harold 
‘auk. ‘Pasadena 1, Maryland 


70 DIFFERENT U.S. including 35 Com- 


satmoratives 3¢,, No “approvals. Seiden- 


500 WORLDWIDE asin BMixture 50e- 


pins 150 Fairmount, cncinna 14, 
‘FREE your choice any volume Scott's 
international, “Master “Global albums: 
Eeoit's 1991 Catalogues, when You buy cur 


Sctantlooal, foreiew, spprovai. Wate, fot 
getails (fia) “selection, Bargain 
Siktnps, Hedlands, Cailforsia 


FO ag Se ES 
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Calirornt 
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"MONACO Nudes” 102 with approvals, 


Raval Stamp Company, Tamagua 2, Peat 
‘sivani 


FREE—Exotic Congo Flower Stamps 
qpororaia, Greentree Stamp, Litue Silver, 
ONTELIEVABLE! Old US. Famous 
‘Americans. Pings, Alrmaits, 
Sommeniaractves ‘ett ap tea tor only 
‘Beampe, ‘Box 


MONLDWIDR to aia, er 
Po cea dena eae 
Bok bi, Brooklyn. Nye On 

Sn Ages ene FE 

For better 


a Be yaiuess ey" Pagar 


EIOHT Beautiful Barbardoe Qu 
a Soprovals: Nevis Otis ewision 


BRITISH Colonies Free) Thexpensive 
apne ee BancAmerican, Box a4, Coee= 


Better “Tite, “Box 
‘Minini 33, Florida. 


FREE!) Singapore, St “Helena, Victoria, 
antsean, lael 


Plongn 


ellen. Rare Abpror- 
33. tcovanut) 


Fine Mint Apmis, 
Bee edin® Only’ sis, 
Siniton Pane, West 


‘Smallest Stamp: Attrac- 
a i Stamp Center, Box 


DIFFERENT 
oo US. Approvals: Ke 
a mate 


ee ae Sk BS, 


iG 
wolitable, hobby. Write for complete par= 
lars. Institute at Americar 

BoE OSB BOR. Wr 


MILITARY miniatures, 0S Marines, 
‘American Revolution, Civil War, Custer's 
Gavel. slhatrated catalog abs. unset 


Mininta G0"nowe ‘Street, 
Salney_ pesca Se Saeste:§ 
COLLECTORS “Matchbook covers, 100 
Diflerent unused $1.00. Catalog aie, Abu 
$200. Charles. 


ima, iki? Bast 04, 
Sleveland’ 3s.“ Onio, 


ARMY—Nevy—Marines— AP. 4 Mill 
nsignias 1.00. containe * Medals 
es, Campaigh Jeibbons, Battle Star 

Pateles, Ttattoes, te. Pree, valuable’ 

Supreme Military, ‘Dept. PS. 48 Weal 27 

Bur New York City. 


neg ir nage eT 
shar hee Ga aoe eae 
Completes 


EXPENSIVE U, S_ approvals vent tawured 
only. New-Way Stamp, Lawrence, Massa- 
Shuserts, 

1957, 0. 5. 
Box 706, Resckt 


Price Ug, 35 cents, Bawin's, 
ford. Mitnoles 


STAMP Wallet, Perforation Guuse, 
packtee Stamps. and “Approvals. {6r ose 


123 DIFPERENT je tnclading African "fniese, #320 Sanduan. South Gate, 
Queens, Approrais, Krebl. 1108-8 Nebrus- | CuliZoenia 
Ba Celene, Sotite: FIVE Different Sets French Colonies. 
US. 101 Different 30, 140 Different | oc with Approvals. Banner, ox #5, Par 
Gumtionrarivess $L) Makeiese @ Hlssies | Poeest “niga 
U.S. Revenues on aporoval Bias |*® = ANTROWES oops’ © 
‘stuinps, Box 168, New York 36, New Yor SEENON: 2OUEE. 


TRAG, Tran, Syrie, Lebanon. Egypt. Ie 
rnel. ree! Popular Approvals. Panorama, 
Box 220, Miamt 2. Florida. 


MOUNDBUILDER Arrowheads: Twexty- 
five $9.00. Book-Kelic Catalog Sc. Tilton 


Rees” Topeka 0, Hansas 
erent ara =| 3,,WAR, Aftowheads. Scaing Knife 
sie Approvals Clack 1218 NW. Bber” | $200, Catalog Free. Arrowhead, Glenwood, 


sive Al 
ee ‘Bathe’ tins: 


‘Kitgasen. 


‘Globe 
Photo, Bente 8, Box 3500; 80” Past, Bl 
esol, 
ENLARGEMENTS: 


sreigii, ten ton. elaht safe oF hive Oxide, 
$200" Sen‘Paote,eit2 80" Manon, Eniongs 


‘a oF atl, ee Toa TTS 
Sobires toe tingnes 3 aie West Goltmbis 
‘Keenue, Philadelphia 23. 

TZ EXPOSURE Rath. i0e Junie 
unaniege Cork saat setioe ol 
Satie Beat, “Botha ineotn ee 


Hite, Secale ett ease 


m6" ao aioe 


Fito. berviee. P.O. Hox 
alterain 


JUTOLAND, Bechuanaland, Gambia, 
cilbert, ‘Swanelind.“Atinte Fates Fase: 
Saclng, Approvals ark, Hox 26, Floral 
Park. New 

rap Sonsini Sangeet 
grovale, “Ror “Farr, 488, King Wiliam, 


Fuge Hosa. Schenectady 2. 


BIG, Stamp Colleting Outfit 0c. Ap- 
provais.‘Selence Adventure, - Bucklane 
Connecticut 


GHANA Independence (4) 
rorais. Gatewood, Box 345, 
lem, North Caroline. 


‘SELLING {00,000 ancient Arrowheads, 
Spearheads, TTomahawks, ete. List {ree 
Eear's, Glenwood, 


30 MINERALS & PRECIOUS 
STONES. 


ULTRA violet _lampe _econgmicaily 
sited “Pree Vcersturt Median Box GES, 
Gimtbria Heignts ii, New York. 

CINA Rock Magnificent. Specimen 


SLO, Moseman's, 145 8. Maltfax, Dat= 
rrr Florida. 


sere, Jewelry Monthir $5 0 yeux Sample 
‘Gems, ‘Depi. Ss, Mentone 
California. 


Soon mame 
Harreburg. ttn 2 


324 COLOR PHOTO FINISHING 
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ceed 8 


une 1957 45 


39 MOTION PICTURES, SLIDES, 
‘SOUND EQUIPMENT 


MOVIE, Cymere Fim 8 vam, rol $150 
Free provealng. Beiter 

agin 100° 00. Fre Se ts 
aranteed-tresh color, hw 
manag ‘gmm, Free eaialoe! 
Bio-k. “Witn Hol ‘Cty ia. Me. 


TAPE recorders, ‘Unusual values 
yee, Catalon. Dressner, 69-02 174 Street, 
‘Flushing 65. New York 


COLORFUL Title Slides. America’s tare 
sf, most beautiful selection. Sa 
Snitsfuction 


ape 336. 
‘Gotonial, 247-11, 


‘uaranteed. 


FREE, cal’ 


weerhcant, Sue 68 Tam fee: | B 
ar cect, Se 8 Tam 

eee i, ae 
SSELASMANG no Wall dice 8 


355 for, st of 
‘Dickson. 


“HOW to Start a Business” booklet gent 
Bice. Ut ou Know “aay Trade ep 
Business or yourselt! Learn 


Leura for the asking! Write! National Busines 
tumbia, South Carolina: ‘Consultant, ice JE, Los Angeles 61, 
Piano Sheet atu. | Callormia: 
Res om Approvals $135 
S corel $135 |" an ordermadveriining_ agency exeou- 
tind VereSts sensational Mb-rak“aavertis= 
‘Box dea."Senie Maria, California. “" "| {0° InP Nnethunaise smetheaee Start in 
'ACCORDIONS Wholesale—10 day trial, | otfce"of_nomeiniuiimum capltal=posttive 
ryte Catalog American Accordion Genter, | prota ‘ree decal: Hipact! M8? Pronpect 
HiSS.pa-a. Beimont. Chicass Rie bent se. Cleveland’ 15, Ohio 
NATION'S Top Hit, Recorda_ ise, each. | GROW ve Kerbs for Ux 
g.for tao a5'tpm aniy Guarantees Stew. | Prat Home: unineas of sour ow Yost 


TELE) 
SUPPLIES © EQUIPMENT 


FREE. Catal 

International FEY Sele 10fo 37-432 up. catalog aval | 2 
able others. Surplus ‘i 

catnione BES Bab 3% ‘Kbeie°Park Putnam Valley. New York. 


HIGAN color slides. Free caaloe 

nwa x. ‘Ypstlanti, Michigan. 
Pitas tarye_ sects, 

edn 5800 80. Falman, Cnt ago 

34 CAMERAS, PHOTO SUPPLIES 


BUILD your own Hugh-fdellt 
ek ie 


Kit, De 
‘Arkay Distributing Co. Church St 
P.O. Box sei, New York City 
York a 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical baste training. 
Long” established ‘school, ‘Bookie 
‘American Schoo! of” Pl ty, 
‘fetseg"Barkway, Dept. WIA," Chicago 16 
TEIDU bare ines at Geaee aS 
‘most complete photoeraphiical store ‘since 


radios. radar. 
ure. catalog 


SomyaRT roar FY poe on. i 
instructions. Appliance Merchanaisers, 


Hayden Street” Port Wayne, indiana 


s0—cristal 
hoe. Free Haryuin Souk, Centat Gamers | nasio toc fhousasar re] 
Sane, age ee 2 Sout Watas Srooklyn 4.'New York 
fengo 4, Minos. | “YS 
NTE Photos withost garercom, Siang: | scoop approniuniely 00, pounae 088 
hots angle ane, Plant isto Mig | POLE: Gavion: Ne 0.0. pumitance ity 
fay "Burgio. "i east ‘Fourth, Grad ts-| SeGer "Aipiee™ BeodaGe FS 
a Neinea! re ‘Ohio 


BELL-Howell, Kodak, Grafiex, 
counts i 40%" Photo, 
ces. Pree’ Catalog. Mailers Mart, 
issn, York. 

(OLESALE pricesAll Brands Ehoto- 


Eomplete Catalog. iinperial 1 Park Row 
‘Bew'vore gg 


35 _ MUSICAL, INSTRUMENTS 
SONG WRITERS & RECORDS 


ACCORDIONS—Direct from importer— 
save 50% and morel Pree. trial. Livetimne 
Ginravige, ‘Prades accepted, Pree Cataion 

rite Accordion Manufacturers Outlet, 
Depts 618, 200 Chicago, Chicago 22, 
Biluais: 

SONOFORMS ‘and iyrics wanted. Malt 
to TinPan. Alley, “Ine, 1680" Broadway, 
New York 19. N. 


/ANTED! Poems, for musical seliinas 
Wile Songwriters’ Service. Clitton, Wad. 


POEMS, Wanted For New pS 


Geniiera 
‘Station, ‘Nastivil 

SOQNOWRITERS| Protect Your ideal 
1yold all outa, sgneat Write for sate coe. 
Bs 'W Bethe New Vore fi 


Service, ‘Devt. PS. 
POEMS wanted for new Bena 
ims. mmediate ‘sonsideration. Crows 

Ears '40-P West 32 Street, Ne 


Tappreisat Pree, 
‘Sunset, Hollywood. 


‘Ormona Beach, Florida. 


“ELECTRIC Guitars, amplifiers, whole- 
gale, bee catalog. Carvin, PSM.’ Corins, 
WRITE Music) Neg Neldies Wanted) 
Saxe Song Service (PST). Millan, Ohio. 


4G roputar science 


ELECTRIC (Guitars, ampliters. whsie- 
aglgy ete catslon. Cirvin, POR. 


ROTATE your own TV_yoat amiga 
300 Shine coostruction inde! sf Plane 
cs Go, PO. Box ii, San Fran 


“Ch 
[LTRANSISTORIZED Pocket Broadcast 
‘Transmitter Kit—99.98. Wired~$i1 95 
Literature. Ameriabs, 411 Clifton Avenue, 


See Gal Gee WE 
alter gervice, Qisb-B East 
Hath, Cleveland 3, Ohio. 


~orRRATE 
ess. Write 


(ethod."” Operates anywhere 
See Boerne “fent 


ines 
round proatunity. We supply everythin 
| Reesocacd! Send Yor ree Rare Seeds And 

Pian. National Herb change 
f Gardena, Calttornia, 


Revealin 
Bet a 


our city Glenway Sysver, 
Box est. Cieveland'3, ohio” 


‘MAKE Fxtra Money. Cas 


retybody buys easy-to-aeh 
Book Natenes "onion abe 


NEWEST Si 
pest. #310 $1 
‘SiedeTne nish wi 


Now York Ci 
PRINT. for Proft at home, Amazing 


new method prints colorful posters, ban’ 

hers, erecting ‘curds, 

Hunareds at time, 
Fas 


‘eiassware—anything 
yo, press, needed. NS 


—s 


“EIQUID Rubber. Make exible molds 
3, Chatiey, 1907 Bast Ha., Jack= 


nee Th, Mis. 


| | $1,000, MONTHLY possible in collection 


puigeas, Free details. Write Cole 


ras: | Set ats See 


‘CANDIED 


Equipment. BA ‘a 


ow nd Potato. Chi 
"bot Saari Bptin 


alum Battery Corporation, Dept. 105,81 
Segundo, California," * 


the 
part 
a PLATE Shoes, jewelry, _eifts, 
LEARN Real ‘oy ,bistenine | wroase and wrt *Pree “vodkle 
Becores, ee Masitute, "Brookline 46, | Anderson, 11008 South Vermont, Loe An: 
Saseuchiusdts. PS 
$70 


LEARN Service and Repair} PLASTERCRAFT molds, tiguid rubber “ED Tersttories. 200% Prost. 
Motots Warten, Eeisgeration Cleaners. | platers” Geeks, candle supplies Catalog| erie! protection dete Stops, Daa 
creryihing Pree, Beate. End manual free Jayhawk Plasters, Blue | end cable corrosion. Liberal supply $1.00. 
SIGE South “Vermont, Los sete 3 | Rapids. Hansen Norxire Company. Chanute, #ansa5. 
MAKE Bi $200. PER Day! 


LEARN professional TV servicin 
‘week! Pat 


Profits slipping ‘newspaper 

ems or choas eapinis 
are free Natiooal,  B1cN 

Ritkcuerbocke? Stations New York 


GOOD Job Quick $6.98 Building Basi 
ess Bo-ti-Yourseit Advisory Service. P.O. 


HAVE Home-Operated Mati Order Busi 
rete! "We puoi catalogs. sie Bil your 
Siders.” Information Pree’ Win-bar's of 
Galifornia, P.O. ‘Box soi, ‘Sous Gate, 
California. 


Sows, Mi 
YABULOUS ptf ale, GHei 
arn feralure’ means Ea 
Boake" ora 

SHARPEN and Ganice, Tamomonets 
fall” cect, a6tn"'yeut Winks, 2419 
hn: burlington, tot’ 


yetor Magazine Ageucy, Dept 190, fount 


MAKE Money Growing Miniature Trees 
‘gp your Window Sill’ Pree Seed and Plan. 
Miniature Nurseries, Dept. JE, Gardena, 
California, 


EARN money, with your car. 10 Plans 
496." Robert Anderson. "15 Park Row, New 
Yorx'38, ‘New York. 


CASH from Sawdust (seventy meth- 
ods) Tinscans (thirty methods). Newspa~ 


Bets (eighteen methods) Instructions, 0c 
ts 


li tsree $1.00." Charles Company, 
Norwood "Ohi 


each 
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vacations Ro merchandise, 
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[OPPORTUNITY to earn, $35,000-850,000 fachines—Every oa 
anual. Pranchise provected. Granted on | —New or used—Loweat, pices start oa 
$12.30 basis” Live al Fotte or sell outiight-Estabilahed 28 


Free "explanatory, ‘booklet. Harrell 
Company, Box Be, Loulsviite, Tinols 
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ate a nM hn 


Hata ole. ion “Bot = 
{ib ‘Bnsor Streets Baitlmare 


FREE Folder: "How ene One 
ly. apa evar arth. 
‘Soxntl® Gathaventh- Cedar Hl 


Texas. 


biack Postel, aaszis Milwaunee, Chicago 
REWEAVING Instructions, _ Suj 
00. Harris ‘Reweavers, ox 7112. 
Selene 16, Lousiana.” 

SAVE, 207. to 307, Ba gholeale 
Nationally” advertised inerehundise, 
Getalln! Beecher Sales, Box aise, Cine 


Made operating stands, 
eghectgons at Faure 'aa Carnivals Write! 
‘Globe Sales Co. ae 

GrERATE Your ous shanties HE. 
eles Mya zinyne rated C, 


A GUST Beton 8 Revenis 7.000, Whole- 
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FREE! “How To 
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past metals Pree inert 


Taisine » Angora 
ations a8 dln. 


WHOLESALE Prices. Pree Diocese 
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falo\b. New York 


SELL Titania Gems: fir more brilliant 
Pan Siamende. Catalog joe," Diamonite, 
240-8" Tith, Oakland $, California 


Start Money-Making 

icra ttt sath Le bring 

foece ime Material thal conte 11e bring 

Dey" 43536. No ‘cantaagine or” sei 

alt nate’ om por 
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DETECTIVES—Work home—Travel Ex: 
jeice. unecessary. Detective Partieu. 
“eee. Write.) Wagoner, 120" Wi 
ath, ‘New York 5 


MAKE op, money clleine gual 
Lalande, Turion igags Frown 

=| Beane ‘pies, Delain Bie. ly tet 
change, Dept ia Bok 3303, 

‘Peau 


Pas, Dagens! 
writers, Tools, 
‘Jewelry. Cam: 


Dis: 
fibitors. Clifton’ 11, New Jeraey 


BIG, Money Raising Pishwornia and 
crickets, Bree Literature, Carter "Worm 


Sompany, Plains. Geore! 


ita unnecessary. 
“Overseas. Trading Co, 
is Persons ‘Bid. Macor, 
ES poy piliee oar Coa 
oun Ecinivalss Mail-order. “Details. 
Stmpie 286. 1 Kandel, Eatonton, Georgia 
PRINTING, Ofc Supplier Wholesale, 
sean $, Cleveland 


TEQUID melding Tubber, extra thick 
Eveo sample. W. Wooley, 016-8, ‘Don: 
Peoria, ilinots 

rll: QRROPIT, No ovement, Stans 
chs atals,. sia fr, ox 
Brokist 1, New York 

‘MINK Raising information [ree Com- 
pltte. “Lake “Superior Mink Farts, Su: 
Derior B85, Wisconsin, 


‘SAWDUST into § § Floor Sweep Com- 
nds, Expert advice. (Avoid comty mis 
Wakes gactson, 125 Sedeeiela: Warwick, 


pis, WEEE Sean 
aisteg Mashaner De era 
Kison T2134, indianapolis t"inglans 

$10.00 PER Hour Net Profit in_ Mon: 
spent “Cleaning “Bualeas "Free Detals 
Potomse PS, Butfato 1h.'New Work. 

‘COSTS g¢—Retalls $1.00. Ai 
product. You Soanutaeture, 

oy Wilson: Box 308-P, 
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60% | PROFIT Cosmetics $28 day up. 
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Photos, Films) Art Novelties. Hue proven, 
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88. IN sour mall box too) 33 complete 
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Publico-né. Oceanside. California. "ilauteword box <2 Paducah, Kentucky 
modern ship meth- 5.00 em 

ae SPE ogttaes SA 


"THIS miay be your opportunity Free 
glerature., Quill industries, 3001-09 south 
Hamilton’ avenue, Chicago’ 9. ilinots 
“EXCEPTIONAL Mallorder Opportunity. 
Pree particulars. Welle: Georte Leno, 
Thtcofn 1. ‘Nebraska. 


MAKE New Greaseless Doughnuts: in 
Kitchen. Sell stores. Pree recipes. S. Ray" 
Sb0s South Tach, Ainnenpolis 7, Minnesota. 


‘OWN a Wholesale Meat Company, Be 
independent. "Up To 840.000 Per Year 
Without investment Or Experience. 
Free’ Information. Write, 
Profit, $801 Cleveland Averiue, Worthing- 
fan, Onto, 
UNUSUAL mailorder opportunity. Tes 
iy everything. Gerard's 
‘MAKE exible molds. Cast = 
uarines, Pree sample. Tooker. 045-A Palr= 


view, Hamilton, Ohio. 


COLORGLAZED Conciwte pater made 
without molds Patented method.” Cem 
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St PRES tt 


eter a 
‘mata 8 catalog, Free. 


Se Bhd 
eS ee 
ERASE EE ce Mae 
weir eee 

Toot orn Wier, SE ES 
Bie ae teat ae 
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sh bia 


INTED Figurines. Pree List 257 


FREE: “Retirem 70.00 Ta 


ent 
Da ANEED, Fie, Ee plac: | REE: pRetrement 38, 
Breit’ MxMScthadde? srosthaves. | zea gates, 31S" bineote 
START Big-Puy aise al howe 

ibe is eibetonce needed ie spat” 
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Dore pen tree pL | 
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CLOSBOUT'—296, Spectat 
To Roe oo) -Reneehler's, Carrollton, 


ELI, Books by tall 40" Profit. Royal. | 
pax tisk Cleveland 21 Oto 


oe 
velopes "Ratructions. 81 Fee 


‘addressing | 
tists at 


(Patented). | 


| ,gREPAIR kit broken plastic, Re- 
"Standard Sit. $2.00, 
Co.) Box 


welas 
nish, 


Clear 
f Rods—Tub- 
PO. Box 1688, 


lore ou 
ing Meclarin ‘Pasties, 
Hanover Pennsylvania: 


TOP Prices Paid. cuiting wanted items 
from your newspapers. Revealing. tnfor 
ation loc. Beonom. Bex 168, Largo 5, 


‘a aoa some sal 


Chicago 36, Tots. 


00-$50.00 WEEKLY etime 
sie phi Wate Mowehe Mies, 


DIRECTORY! Where to obtain Pree 
merchandise, books, literate, other value 
bles! Directory, "$1.00. National, “P.O. 
Box 606, Redwooa Ciiy, California. 


WUY Tt Wholesale 30 to 
Brand named nationally advertised, mer= 
Ghandise” Giant ‘cataiow’ ae" Clark Sales, 
Dept 3, Gais| Whitewood, Detroit 
‘Michigan, 

MAKE Big, Pronts sare 
items for publishers” Instructions expla 
How, Particulate free. Nationa). B1-N, 
Hiloxerbocker Stations New Yorke 

EXTRA dollars part time. Take orders 
for new "baby itein $3.00" brings diaper 


jing newspaper 


8100.00 WEEKLY Spare Time With A 
‘Tape fecorder! Proven Pacts Pree! Dixie 
Tand Publishers, Asheboro 8, North Caro- 


EARN Biba Gyah Aadiers Aaugranine 
ards. Box $86 

See kee oe og ae 
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‘Hons, Box 1648, Miami 38, Plorida, 
pAAMAZING, nuccetaos Uhroush franchises! 
etorae exchisive: franchise: holder your 
ferritory. "Information “rushed: Nation) 
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BUY Wholesaie—Phot 
es 


graphic Equip- 
na. Ge 


RECEIVE cash for boxtops, labels, 
PS Eta rive" Boktons, PS 


pA mane Olas Seer 


kin." Gotimb 3. Otte 


oom 1 Free Plan “Secret 

soutnal deen ‘Sollars "work hose! 
si Greuide,culiorin. 

HOW To Win Pree Conte 

formation. “National, 
ioe Sarees 


Contes 
eS Sw Seth, 
‘Poruand is 


“FREE Book “0s Odd Successfal Basi- 
negdess* Work Home! Pacifie-ie, Ocean 


Be re ea para an ‘Sell yours 
‘Yourself—sell neigh- 


bors wwnigs, Beaute 
Seumel Anish Writes" Grom Hox 
Tampa, Plorida 


4B Porutar science 


WINDOW. and Doar Weathersirivping 
43s, loo Harvard. Evanston. 
SCRSTHEN Freie, ses eos 
portunities! Liberalty _diuseraied. 31 
flip Bilis, Star Re, Cass Lake. Min 
MAKE More Money Learn How to Sell! 
Send 61.09 to Abeo, 2096 'W- Sard tn). 
Wichita. ‘Kansas 
384 BUY IT WHOLESALE, 
BUY Wholesale! Discounts to #071 Ap- 
lances, Cameras, Sporting Goods, Houne- 
Heri auch, Tools. clowns 
Buycliite, Hawthorne 8 New a 
SIRBSOSTI Whee te ne iis 
‘books, 


WHOLESALE | buying ro 
names. In June Consumers” News Letter. 
ral 2 months $1.00. CES, P.O. Box 3071, 
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wig Mullcolgr Wholesale Catalog! 
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Be euch ey ete ee oe: 
ce eae eee af 
= 


"TANS, ETC. 


FORMULAS—all Rods. Latest produ 
iilernture ftee_ Remco, Park Rape o. 

HOW 1 cut left. hand thread wih right 
ang ie Oue dollnt Hartman, Box S203, 
Nastvilie 6"Fenn 

ANY Formula Supplied Send 41 00. Le- 
ahd, Boe 35, Jamestown, Wanasa 

TATE Modern Manufacturing Pormulas 
il Feet *Gheneal Services Martie 


PRE, Large Formula Catalog. Bie Sur- 
prise. Wester Chemical, Salem et 


39 FORMULAS, 


as Stmples 
‘Available Locally 1atest Scent Derel= 
Seeenie so, 

bev chem t specialties, 
Box abe, 

‘ANY Tormuis $5.00. Calaloe—sanafog: 
WERE Treatioe Toor a Belort, tea 8 
o PLASTICS 
‘GREARY, ‘Fabrication For spare 


Jpcome, Love cont home tiatning ovr 
raha: "Write. (or tree booklet, fpter~ 
jand 18. Oregon. oe Dep DR Fore 


Bake at ome ead sell at bie 
we 


‘Castoltte, “Dept. G-102, 
Ea ‘Devt 


Tiguid foams, 


METALLIZED | plastic. 
. "ee Plastics, 


others.» Information $23, 
Box Jive, Pueblo. Colorado. 


ie eee 
| 


FEEUSTRATED Celalog: Chemistry, 
Labora: 
MOTRON, atom “smiaber. 


“Ma, Berkeley, Califor 


HEMICAL Curiosities! Chemical Pur 
ical Gamat" cihemioal Navel. 


CHEMICALS and horaran for Boar 
Sree oan mes gee 
Ht: Hope Aves, Rochester 20, RY, 


vive Ungstal Dasiisa Chemical Experi: 
Bogie, 2ogGuemiron co. 14 38 St, 


RY 16 6. 


nen 
Epelere geaitie. "oe in ranks, 
ain South Teacine 


HOME. borat roe toga mei: 


IEEE, Jase Wht a 


Eombard, Tiina 


‘EXPERIM! Terrific Bareainay 
fagengw, Laboratoriens 2414 


JOBS On Ships! Experience Unneces- 


“Transoceanic, Box 494, Baltimore 
yland. a 

IVIL Service, phe mechanical, clei: 

gal professional —U'S A," overseus 

‘be. Civil Service Bulletin, WHE occu 
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SELL, New 1937 Pontiacs spare time, 

rite Bill Stantik, Franklin-Weber Pon: 


Mae, ell No Clark “Street, “Chiengo, TL 


Penee, ot 
i Bervice, 800-8 West 


Word Wide Seam 
ind New York 
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iGHTED Reports on best 
joSn with travel, adventurer promedous, 
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ON. Alaskan. USA jobeii 
kM Monti! 3 


WANT work in Washington? Good jobs 
avalluble, “Write iginediutely. Particulars 
‘Absolutely ‘Free. 


"Henderson, 170" Temple 
Siliage. a. Virginia. 

ALASKA. Jobs, Information, 
es, Conditions 


"TRUCK drivers, laborers, helpers, crafis- 


‘men. over $1000.00 monthly far Borthern 
Bases. “Also information ‘South America, 
Spain, Alaska, ete. Por foreign Job listing 
Hed” G00, cniverssi, “int Commerce 

ima Leek oe er 
‘Tampa Real Estate, Rentals, Help Want 

lind Business “Oppertunidy Columus 
Alrmalied” Your" chgice $1 00_, Simmer~ 
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‘aa ol 


IG jobs _and_ opportunities 

‘Wichita’s Paes Seen ‘Classified $2.00 
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a Kassas, 


AUTHENTIC ‘Alaska Information, Jobs. 
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Hike vals Vntormation, Bex 3, Ketcki= 
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SELL two items at discount, 
i Hee sold for Pree eataiog 8” Saif 
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rockton. 
QUMBO._ orgs se 
stores, Buy” wholesa 
ES "ana “information. Designed Products, 
‘0."Box 964-A. Concord, Callfernia 
WANTED! Part Time Man Sell Fire 
stopper, “Out-Orilatic, tia B. aist, Den= 


Seninc. cweenr ies Gee: 
Honer 82.99. Sample $1.90" Be Pirst 
HES, Angicny's WA sullivan. Cnarie- 


WHOLESALE! Sell yourself—sell neigh- 
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Gaamel Gaiam Write® vim, “ox’ ioas4 
Fam 
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a, Florida. 
S-POCKET Plastic Auto Pouch US. pat. 
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6. New York. ae 
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ebex Seach aes Siaywood. i 


aS], PROPTT setting $2.95 7 
nt ofler, “Allen Biudio, Reigier 
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GOLD or sliver letters, 
‘Doors. ‘Trucks 


‘GOLDMINE OF makers oop 
rege aes learn Maas 
i qweet eling bends aa 


‘4_HIGH-GRADE SALESMEN 


Free. Steady” repeat 
Suntnets, "No experience ecesary. Supe 
Proaieh gone. Bee Pett 
‘BY Greenwood, Chicavo 18. 


eSinS PH Service Test! Training watt 
atined. Men Women. "18-35. 


ee 
‘mlstent 


Enewiedge necessary. Phovogiann, record, 
fools and anstructions furnished, ‘Persgnal 
insiruetions avaliable, ree catalog Cape 
Hei" Hining Schoal ig Southwest Secon, 


$888 GROW Mushrooms, Gellar. shed, 
‘soar, full time, year Tound. We pay $8.86 
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anes Service and, Re 
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asa - 
otha awarded 
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ite today! pai in: 
‘tute of Amerlen: sulte 3667-H One Park 
‘Aveniie, New York 16.,Ni 

MAgEERATICR Al web, Caro: 
‘guee, UCSM, 2406 W" Garfield, Milwaukee, 
Wisconsin 


DIESEL! Taarn io intiall, operate, and 
‘maintain “all” type “enwines—spare time, 
Write for" Pree “Book. ‘Uuilltes. Diese! 
‘Training, Dept. DMesi, ‘2621 “Shelfield, 
Chicago 16 


GOLF Player's Delight, combination 
spike. wrench and tee. setter. light. a 
Feather euatagieed “unbreaxaie. 3.00 
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s 
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STRUCTION. 
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“WILL You weat few sults and topcoats 
‘without dne penny gost and agree to show 
then to friends? You “ean “make up to 


are time without 


aE, %, Real Estate Broker, Study at 
Brovea. “Weaver, Schott ‘eat! Sak, 
bola Grand. Kansas City, Mo i 


COMPLETE Your High 


School, at boane 
i 


Depts SEANG, Drexel at doth, Chicago Wt, 
Poe ‘at Sbth. "Chicago 37, 


SPesaenee courses, obly, Callers 
letapysics, ‘Dept B28, 381 . 
Retanngais, Dept," B6, Sait North I= 


[EARN White You Learn Auto And Diesel 
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Ne : 
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HIGH School diploma at home. Licensed 
eghers © Approved materiate. 
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juickiy learn to 
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$200,00 WEEKLY Reported! No sellin 
ree details now. Franklin Credit, on: 
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2k. Soa Sa 
Invention. works’ for you. Revolutionary 
Sete aoe Cee 


LEARN Carers Repair. Easy, complete 
approved. Gone-ctady”enarae yee ihn: 
Booklet, "national “Gainers Repair 
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TIMESTODY, your key to positive per 
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WANT A Dine 30 Rew Oppo. 
igs "ees mA Ba 
aitead beat aia Wad te 
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FREE Catalog! Used Books and corre 
spondence courses. Wall, Box 141, Byars, 
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BOOKS. Free 1857 faisioe: 100 paces, 


Ribjccls: “abilions “of “volumes, ‘pew ‘and 

(mprices., Books bought. Est. 

3902" Long's College ‘Book Co., Ps, 
Columbus 1, Obie, 

sune 1957 49 


LEARN Chemistry at nome), Earn DS 
oma! Pirst 5. wessons,. supplies. 3. 
Watlonal’ 6:0, Bow 600-, Hedwood City, 
Callformia. 

‘WELDING training pays at Hobart 
Welding School, Box P- : 
Vavconfract, Best eauipeent: Cats 

SRENGINEERING Drsrees exrned ty Rome 

soiiKesidence clases aso avaliaie) 
Eedthe isternetionalOnivessit 
Bunta. Monica Boulevard, Houy 
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PHYSICAL ‘Therapy & Massage 
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son Chews ‘i 
‘Correspondence. 
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Free literature. ‘PEM, New Lebo 
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Heads, Enve- 
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Dynainics. Pree amazing publication. Box 
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(5A _ MEMORY TRAINING 
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es i, ate 
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CONTESTS 
“WIN contest money. General Contest 
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x! yward. Cook, 


PHINTING. ours. 


ara ee oy Pa 
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ae Turnbatah S| 


RITE 
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pATONDER, Ribbon Conditjoner, Argazin 
“Armand Bsigo. 1039 Jackson Street 
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uth: Minnesota. 
CONTESTANTS and passiery directory 
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| RUBBER Stamp makin 
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Oks startiog uta. all 


ba facturing, 601 
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(@MAKE, Your Ova self-molding rubber 
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Arete, 
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Send stamp! National Ce 
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~ DETECTIVES —Work home—Trayel, Ex- 


Detective. Partiea: 
foner, Poi23" West 


Beene. 


and indeyed. $125. Franklin” Company, 
Roanoke. Virginia 


for Plastic Docket Case. 41-00 
Ge. Post. Otice Box 494 
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ToiyLINES, And Bad $190. Joos, 230 W. 
Penns) varia. 


3 LINE $1,00, Ted’ Stamps, 3149 8, 
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Philling Secret 
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DETECTIVE ‘Training 
getvice System, 1917 
Chicago 38. TL 

© UBARN Civil and eFimiaal investigation 
at home. darn Ready wood pay. ‘institute 
Applied” selene, ‘Sunnysiae, Dept 
$380 Chicago 40, 1. 

artetive Wile fon freq agai 
fo ‘National Detective 
BIS Boat! Gin Strect‘scottadle, Avison 


30 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 


5,000 MAILING List Hames $5.00. Timport 
Brogicts Go., Station A. Box 264, Bakers 


QUALITY Rubber, Stamps! Distinctive 
lester 


3 nies “$1.00. 
guarantee 
Fingal 
EXTRA Deep Moulded Rubber Stamps 
2 Lines $1.00" Cushioned Mount Or Plastic 
Bocket’ Case 


Stat aOR Taare i Se 
Se tide Reece, 
Ke eee "a 


Sie Lisa! Clagiteatiaos Dalenregt 
pais ‘invited. ‘Malltrader, Box e4s-L, 
Arbor. Michi 

S000, NEW. Mail-order” Busia 
retelved every month. $5.00—1,000,. Only 
$20, per ‘Lo, out uiamed abel Nolan, 


1g%o. Bowipald Graves: Box pt, Sanis Fe, | ~ 
lo ee, : 


ECONOMICAL printing of books, cala- 
logs, publications. Catalog free. "Agama 
BHRiety. 20 West Washingion, Chicago 2, 


Enteaga 
50 rorutar science 


wok Sula Po State PE 
af SEA EPS eee ot 
“SN /ENTONG- tend tear fom: 
ah SRE fat at 
ia ee aa sn tee 


fowacd paveut protection=alsa' “viden 
of inventions form: Wiciot J, vane. 


iO Merits aligns, washineton 


ai 
scfad Patent ao 
‘Washingod 1. DG 


INVENTORS: Learn how 10 protect your 
intention. Uniess the taventor is familiar 
Sith patent matters, he should: engage 
Compeient registered patent attorney. of 
Aeest to represent him, We are regisiered 
gph bbetore the U8. Patent Ome 

& ip handling 
fatent Guide {oF 


eae ‘obligation. 


Brien. a Harvey Jacobson, Registered 
Batent aitorneyn, 12B-b Ditiict National 
‘Washington, D.C. 


| Beteatary stepe, for you 


raymrrons; he om ace gtd 

sales Reigate tae 

tion as to "what steps you should take to 

HSU Aaa Ag bs kent 
ington e 


| -BATENT Searches $5.09. 48-hour 


mail 
free. neering 
Biialh Steet Nw; Washington 


| 
Mtachlen  Bidg., Washington 1, D.C. 
Revistered Patent attorney. @1__ INVENTIONS WANTED 


“INVERTOR'S Guide" and 
Invention free on Fequest” Prank By 
gfipann, 154 Nassau Street, New York Clty. 


60 FOR INVENTORS: 


INVENTORS, if you have an invention 
for sale patented’ of ‘unpatented, wre die 
atitate of American Inventors, Dept. 30A, 
Go-P st, NeW., Washington 4, D.C. 


to'practice before. the 
fn red. to serve 
Your ‘patent matters 


mation ‘eoncerning 
procedure wit 
form will be ie 


upon Fe 
Win "witout cblegton.,"Ciagenee A 
‘irien ha jacobion, Hegistered 

AnD Disiiet National 


Patent aitern 
angragi 


ASE, Suave eauer e2P8 
Butaira’ Washington 4.'D.c 


jashington © D.C 


INVENTIONS wanted pow by my Man- 
ufacturersChents. Pate ented, 
Wee "Kaas. Patent 


Is, MitRtesat'Bintnee New Work ci 


‘7a NEW Jigsaw Patterns —Pull size $1,00. 
Free ‘eatalog Margene studios, Box 863, 
‘West Memphis. Arka 

GRANDFATHER | Clock Movements, 
pins; Plane. Kite, wholcanle catatog 236: 

1 Connecti 


Ee srlleee “eaters 
\THERCRAPT. Complete Tarra 

calaiog, Teathererait its, tools supplies 
send oe today sunt CO.” 
B05. Felpp, Dept ia. Chicano 4, i 
NEW Catalog, 1668 artist-drawn, work- 
patterns oe. Crafiplans, 1822" Was 

‘Chicago SS 
“KNOCKDOWN suminam, sereen 


senpany Sarena aay ps 
ae ERC EMaitaasie Bees 


IP your invention is adaptable to pro- 
mating we will contract for selling on Cash 
| Hace tect ee Serpe, 
Jatw,_Premont. Obi Saciedaaa 
INVENTIONS Wanted. Patented or Pat- 
ent Pending. 26 nares ‘Promet= 
Tnventions. National Seviee Bureau, 
3182 "Meramec, St. Louls 18, Mo. 


“INVENTORS Don't sell your invention 


Patented oF, Unpatented ual you tecelve 
Gar offer. write Cowell, Box 298. Marion. O. 


‘SUPERIOR promotions. Patented. un- 
wiiented Inventions. Tngormative, booklet, 


ioe ouejAd North, Rodeo, Bev 


erly tls: Ceitfornia 


INVENTORS=—This firm is reqistered 10 
practice Before the ‘United States Patent 
Bitter “nnd vadlable ‘to assist you in the 

Hon and pfesecutton of sour pat~ 
ation, “"Batent. Protection for 


Droteetion sent promptly. upon 
Sbligation, "Vietor J. Evans a 
Rterfin Building, Washington 6. 
INVENTION Kecgrd form (ree and “Pai 
Yatormation ‘Every Inventor Shoal 
Hnve,” Cart Siler, Registered utgnt 
Tormey, Woolworth Building. New York, 


INEBTORS With 
ig PREG: Sa 
ease Fe ada hate 
Fateat A 7. Pad ‘Columbian Bide. 


write 
eps. YOU 
et ah YOU 

ered 


Patent Attorne 
Washing 
WORKING Models” Johp Bell” Models, 
‘Loins 12, Missout 
‘Confidential, Designing 
‘Home Enthusiasts,” ete 
a4, Centuck’ sta 


“WHERE to yet at of Sipe 3000 Free 
patents and inventions. gend, «90 Sta~ 
Ron"? Hox S036, Columbus, She 


CASH Buyers for inventions, Write N 
seal Yareators Institute, Box 7007, Cieve- 


e ATENTS FOR SALE, 


TOY Piying Saucer. Higniy SuccesTul, 
Nothing Like it, Simple Construction: Pat: 
G3 fending. BO. ox Sots, Los Agee 


EEF Surat Out of Bhen, Wear 8 
Rubber Gweatbands: 3 
s0i1-8. tulsa 9. Oeishoma 


Sener eer aa 
oS "Sib anal 
sie er oe hae wae 
Patterns on leather, Why trace? Just 
Bee nck te ie tect 
Se eat ae i aaahname 
eo cca te aS 
‘Waanington’ St, Phoenix. Arizofia. 
Toceorg eer int 23h ee 
a PQCEROM ats ft 8 La 
Steubilie Fennemee id 


pQUARERNOTTENS, Make bein band: 


kivaras, ‘doe ieeahes® ete. Special 
biter Bernpers bok Cini‘ 
Sed samen Bi. 6 ley Go. 


woe want ro geht fe 
calzse "now “avala a toa 
saat al artic tte tae {ee 
ees inversiate TFrething Berviee, Dept 


6 


el 
Bees es Geta 


@& MODELS, MODEL SUP! 


~SHIP and yacht model itt 
rina, Send Mie top fluatrated x 
ap sting Rusteds of lings. 
Esher lona-d Bowah Ave. Hoval 
‘Michigan ir 
comoiete Tine in 
no dogian Hut! iS ran. books, 
Sge"sates Blu ‘tnd Co, Ine Dept. PS, 
win 19, Mass. 
Discounts. Bullelie 


prLTONEL, Trai, 
‘Misek “Brother, 
Ehicago ave chicago 25. 


‘041 


SRVERTGRES1T you, belive that ou 
nae incentions stu mead find out Row 
[itprotect Ifthe ‘rm of MeMorrow. Ber= 
man de Davidson ts qualified to take the 
Necessary steps for you. Send, for eony of 
fur Patent Booklet “How to Protect You 

Tikention: ang invention Recore™ form. 
No"obtgation, Medtorrow. Berman, 4 Ba 
Hason, Megitiere eat Mauent attorneys, 4 

‘Victor Building. Washington 1. D.C. 


‘SHIP Model kite and numerous Bttines 


from authentic pi ippet 
trawlers ahermen, frigates, privavcer, 
radio. control tue. ete, Send "25e for out 
Bow, ugr catalog, Mogel Shipwars. oo 
Bro! West Fort Lee load, Borota, N. J. 
CS aan ieee, named seas eee 
line and traction engines, tities, metals 
Comprehensive catalog $1.00. Charles Cole, 
Sentara. Cullfornia. 


ns including 


INVENTORS! Have you saad patent 
ater Wehec ate Melson th West ne 
‘Sire, New york. 

PANES Supaten eos tosis 
Sor oer, write Cowell Box 296, Marlon. O. 

FATE mares. Thformation and free 
forma on request” Bvely B. Surles, P.O. 
Sons witinnir 4B.c 


SIRVENTOR'S cule” and 


Record of 
fuests Frank B. Led~ 


im 
iivect, ‘New York 3, 


Eman, 154 Nassua 


CEATENT, Searches, gliding copies of 
neatent putenta 5-00, Reports slemalled 
ints sf hours. More that 100 reeistered 
Fateny steomets jue fy Serve. For Free 
rention protection forms. trite 
sng Hatunes, BO" pox Ts, Washington 


5, ftines, 


“ST” Steam engine castin 
Ship Moaels Lia, 


boat plane cxtisg ie. 
Tab iimes" Andover, Mats. 


TASCNATING rove oe” Ras 

ar ee at 

Kansas city, bio. 

ta EXAWERR FAINT © 
WeaaeaS 

SARS, KH 18 SE, 

eS SE Meg OE 


venue, Atiants 15, Georgia. 


65 HOME CRAFTSMAN 
‘ALL Crafts, Supplies, ‘Free Cate 
tot NaCjocal Handherst, 190 Wiltass Se, 


LEATHERCRAPT, _ Copper 
oasis frig Sbelicralt, f 
raft, Many C 
Ottdigg ae Meare Dept. 38, Stato City 
Gaifiornia 


fiaiaters, Tifeacopes, 
fhe enses’ rise apids arts, youl need. 
Ho. get this terrific ‘book send” your Dame 
ha ngdress ana only Soe, full preg re 
‘Guest’ Stock’ No 9050-CX. Edimutid Scien~ 
Hite ‘Combany. ‘warrington, New Jersey. 

“AIR Conditioners, ome, Automobile 
See Kool Bagineering Ad Page 

‘MAIKE colored concrete ten 
fone. $2.50, Masonry Deatgn 
Uaasaale,  Penneyivania, 

Onis. 

MELT Gast iron, Brags. Aluminum. 
Make castings for profit "Free, iiterature. 
Urwite Burner Company. Box 906-8, Tem> 
be. Arizona. 

ELECTROCUTE Rodents Amu 
Bea apron Hae aes ‘Mabie: 


STREL tage, for picnic. tables 
welding service, Lexington. 0 


J MOWER, its And Parts 
Mowers, Write For ree Fi 


write 


Bste THiang, "Bow 188," "FOr Beat, 
WATER Skis! Make Your Own, Com- 
pie Simoes tiustraied Rookie. Send 
00 To. Know-How. PO. Box. 4088, 
Hammond, indiana 
OLD GOLD, JEWELRY, 
WATCHES. ETC. 
HIGHEST Cash For Old Gold. Broken 


Jewelry, Gold Teeth, Watches, Diamonds, 
SiNerware, Spectacles, Plaunuin, Mercury, 
Gold, Coli.” Free shtormation. "Hose Re- 
‘thets, Heyworth Bids, Chicago 2 


“RHINESTONES, Pearls, Costume Jewel- 
Bangles Geiaibe ie, 2, a0 Rereltes. 
Sox 118, Brosaview, 


RELIGIOUS, Jewelry Supplies. Ear- 
gcfews Neckehsine Rosaries” Literature 
Sec" Gaunegral Creations. Box 116, "New 
Yor Sn 


dune 1957 5] 


USED and new watches 82 up. Free List. 
Southern Watches, Oray 2, Geordl 


te SH LOE OM, broken. Jewelry. gold 
fulver, latinutn, mercury’ watches, 
Hingn! Sagee, ‘Mit Garinel, Bensasieania 


GENUINE German Cuckoo Clock $3.85. 
givin's. 1913 Clary, Worthington, ‘Min 


1 SiI58 watches ‘Catalog 200 
perkowiti i1S0 Castile. Wow Yor 62 
FOR THE HOME 


PREEi6-page Manuel irom world's | FLYING. saucer detector. Proven. Ap- 
Betsciom Gotp.. "ss08" Vineland. "North | £500, Sauter “Research ‘Project, "Box Sf 
Bolirwood. Calltornia eo. ten 


UNDERWATER Detector. Metal. Mineral 
Catalog. Com- 


PSH, 515 

fork, Low Angeles 42. California. 
TREASURE Map. 172% In Color. 50 

Lost Mines and Treasures. Data and Ci 

iG their locaton: Yaeal for framing. $1.30, 

Prospector Milt, J913 Lamont, Sat Diego 

2. California 


FOAM ‘ribber furniture eushions—Fac- 
tofy sevonds 80% discount. Pree catalog 
BermacFoum, 236-4 "Rhode ‘isiund Ave, 
East Oranue, New Jersey: 


INDICATOR: Tacates Uranium, 


SMMGM lke aSaPE TOR 
NON, Se Bre 
a at iia a Fa | 
Ene en aati | 
eee 


SAVE. $500.00, to $1000.00 when sou sell 
me house. Seli It yourselt you 
aructlons. forms. "ae 
oer 


WHAT. Size, Alr-Conditioner? Our Sum- 
ple, Cooune Lad “Calculator. "sels Yaa 


Book, Mushrooms, Dept. 1d 
Way, Seattle, Washington. 


ibled 
Counters ‘and Mineralights 


Tanks, outdoor 
toffois elenned: deodorived without ica 


finales tae 
Geet Ge tis. "aed 


ree details, Ci 
ompanys Rowton st, 


ar eee bas 
Box 8. arlington 10. Virginia. | 90 PERSONAL 
| Ro 
Ee ee al ae eke Se ae 
founters.” Extremely sensitive and light- | today! Pixacol Co., 
Soak Rate, “tice “cere | dir ote 
Hee Sag Pa ae 
ath Street: New York City. 


_ BUILD-Ur-Own Metal locator or Geiger 
counter, Diagrams $1.00 each. DetectOre 
Baceiide sit Southwest” Mth ave 


Bn Satce REATEDNG 


WATOW and clock repairing books. Free 
gataiog. North “American, 2520-BP Mile 
iakee, Chicago 47. lincis. 


LO er Sa 
‘ Ps igittiee Eaie 
Eatalog 256. Bengal, Culver City. Cali 


WOULD you like your natural color hair 
again. Merchandise Service, 4211 Martin 
‘Avenue, Evansville 12, Indiana, 


MAKE $25 t0 895, weekly addressin) 
iene 


velopes. Our instructions reveal how. 
Way, ‘Box -€900, Cleveland. 1h. 


wa TGInaReS eu te Sa 
ESOS St Ba 
‘Liiesge 90, Dil 


oute etusnet Bend state 
tate ‘Warsaw ta 


DP DISCOUNTS to 15%, 8 
Postcard gets Cutaiog United 
Brond, Newark, NJ. 


‘Name Brands 
Pian 450 


Se cimonns rag i 
Pa 
Sar aah, Hee RE 
Bambra 4, Callfornia, “ 
aS 


Tim 
Year Months Bate sent tree) Write: iar 
est, Jefferson Cy 2 


‘BUY Wholesale) Discounts to 80721 

plies, Cameras, Sporting Goods. Hose 
Warehon” ‘Toots, “Clothisig, ete. 
Now Jeraey 


TEED Counsel? Sooia Problema? Gun 
‘ed Social Counselor elves personal Teply. 
Send ef, ‘Psychotherapist, Box 399, Colum 
bus Ohio, 


$888 GROW Mushrooms. Ce 
pare, fall ime, year 


Book. Mustitoome, Dept. 82, save Admiral 


MEXICAN Law. General Practice Tic. 
‘genieeron, Apartado 18,6. Juares, Chih, 


3 waxren FORT Se a ES 
ercury Tay, Seattle, © a, ere a for Insting 
i ett tana 
ee tE Barnet |e Saat Pa 
Sr Rs cu one Ee an at 
Bile. Beansrivanta. Michug $on,_Calitornia 
DurUaS OSL Sg RGEC | MEN Yor, SU OR 


‘QUICKSILVER, Sterling, Sliver Solgers, 
precious metals, Mercury" Terminal, Nor= 
Wood, Basauchussets 


77 GEIGER COUNTERS 
TREASURE FIADERS, 


Novel. Humorous, suthentic, $1.00. Crea- 
five Enterprises, oid Monroe, Anoka, Min~ 


eters remaited be, 


We Duty ses a6 
"Aven 24 New 


‘New York 


Sere 


ADULT. Worldwids Offers “te Tan 
ie ibe. Jack 


‘Clay. Bronk $68, New York 


FIND Buried Treasure, gold a 
wath (Golda senaatignas tite 


‘Ash worms and eriek- 
Garter Parm=12, 


2g g Moony, raising 
ots, Pree. informatl 
“Geortia. 


See ee 
ger an 


= cre or = cor z RS, 


the) 
Bunayslde, chicace 4 


SWING Asai ae Beds 
pe RT A aE | guar tne teen ame pag 
iar ay Sasa BEA par eguheee Bas IE | Ola fa, temo ae 
Ealiforiia. enti 1AG“U, Santa Rosa, Cally | 350" ixie Sales. Reform, Alsbame. °° 
70 ona Tinay Mga, | “neces wa; | Oa in, Mae te Sa 
eae GH Pits Manni, Mak | wSPVALPAIEE SAL SS 


Brouiable “Prospecting” “Phe, Ragize Co. 
Ane das Pilih Ave., Dept. P-6, New York 


Fg 
Soke ae mies at ae 

pete ce Silene 

renee 
eae 

ee ee 
Ss 


PIND Jost or fildden, weagure with new, 
improved metal” detector Works. around 


Sul nae Mo erga pick-up. Free ieee 
ENInatan School, Phoenix, APcona” 


AREASURE Metal Minera! Detector, 


ee ae 
ee ae 
So euae sels 1G sane RSE 
See ine a Saae e 
Seater Bead 


soEETTERS Rematled ve, 
md Lon Angeles ts Catttcratan’™ M09 ® 
DRUG Sundries Wholesale, Me, Won 
Bay uuerae Me "eon, Fb. "Ally, 
‘tis ‘Eiicote"‘Builaio 9, New’ Yorke 
HONOLULU Remaling 2, Meee 
penrardiag eralaets opel, 
‘George 8 


ope. Gaed “worldwide: for CRROLESALE Catalon! Boxes. ans 

Hluniite: sineralignts, Geiger geintiias | Cloining, Appliances” Tools” Watches | Tt ang, Receiving Confidential 
tion Counters, “Prices trom, $16 75, Pull | toe nee word Service ‘0c Baer, Sanger 3s 
fice bcklets on Trensure Huntin, Ure: || COLORFOL Magasine Calatogn ery, | Sst Dearborn, Cniched 3. tol 
isn "Propecia catalog” Paher | gremtning oe alt Get “sted ‘emailed anviehere in 08 fe 
Retearch Cab inc, Bopt. Co Bato Alte | fll ear Oniy ase Nolan, Box Sts, Chie 'iAgerson 6 Park ROS, 

Rew York’, New York 
“SFL, Syl, Thai Tay Side | “MOLL TWeOD Rawal iForeed 

Wb. phruamesci nice Pest Magacine.” Details Freet Thorne’ | 200 ‘Montes Digier, ight Norte He 


The 
525 ‘Dewey. Jackson 25, Michigan. 


Worth, Holiswood 46, Callfornia. 


When Writing to Advertisers 
Please Mention Popular Science 


‘See Aluma Craft's new, deluxe, fast runabouts, the new, 
‘small boat designs, new improved performance features 
and new attractive color combinations. Genuine Erich 
‘Swenson designs, pre-formed hulls and extruded fittings 
carefully assembled so your Aluma Craft will give you 
years of carefree fun. Choose from 17 special aluminum 
alloy models. Plan now. See your dealer or send for new 
full color catalog. No obligation. 


ALUMA CRAFT BOAT COMPANY 
2627 27th Avenve South, Minné 


17 boats wt color 
Gives twggestions 


1957, PERKO W136 TOP SPEED 

MALL BOAT 

EQUIPMENT CATALOG BETTER SKIING or FUN 
Chock hl of MEW. MICHIGAN AQUA-JET propellere 


PERKINS MARINE 


LAMP _& HARDWARE CORP, 
Y0ue PKI AVE, BILYH 7, HY 


aw, WASH YOUR CAR 
"THE EASY WAY 


te Bie gor HIGH HEARSC COMP 
AIR GUNS & CO; GAS GUNS—Top Quality at LOWEST PRICES! 


rrr 


‘ARCY ENGINEERING CO. 


=| 8 


3 ms $14.95 
ET TREN 
b= Grp rpg ogi pp rt 


Use anywhere — 
po 


SD ae’ we Pa All Models Benjamin CO: Carhine Gas Rifles and 
‘Standard. Sise CO! Cart 


DINSMORE Compasses He 


Beau precsion male Designed ond wed 

fo maken care Dinu compass ve 
amd ancy By shown fo the right 33 
we short cave Am nk oe 


June 1957 53 


looking for the shortest route? 
SE SALE .-- find itin a moment with 


===, ff) MILE-O-GRAPH 


Aaah on end 
measures mileage . .. without arithmetic 


mety 


shortest route your- 
self, on any sealed 
map, with this amaz- 
fing, patented mile- 


ot tee measurer. Bary 
Mma —no figuring. 
aot Precson miue-o-cuarn adjust toy 
ie map veal fits into pocket ot purse 
— Saves time, tires, temper. A. welcome 


itt, perfect for motorists, MILE-0-cRAPH 
also adaptable for measuring air and 
sea charts and blueprints, 


SETS TO ANY SCALE ON ANY SCALED SAP 


.) 

ony *2 each on 3 ror 5 sot 
MONEY-BACK GUARANTEE 
pe a 


F wturo-cn ary 
| Please send 
Enclose find 8. 


NAME 


INc,, Dept, P8-6, 127 Liberty 8t,, N.¥. 6 
‘Mile-O-Graphs at $2 each or 3 for $5. 
or send C.0.D. I will pay postman, 


‘Avpness, 


cry & stare, ‘i — | 


BROADCAST BAND 


RECEIVER KIT 


Have you ever experienced the 
thrill of building your own radio? 
Invest a few of your dollars—a 
few hours of your time, and build 
a uly worthwhile broadeast band 
receiver. Transformer operation 
liminates potential shock hazard 
characteristic of “economy” AC 
DC secs. Operatesas radio, phono, 
amplifier, or tuner. Fine tone 
Quality, excellent sensitivity, Sim= 
plified Construction Manual 
Outlines basic theory of radio 
Princinles Actually radio course 
in itself. Price includes tubes— 
STIS crsize tor speaker—chassis, etc. Every part 
1925 ira inet) you need! Order your Heathkit 
SHPG. WT. 10 LBS. 


Radio Kit today 
OTHER “BUILD IT YouRSELEY Weathhcte 
Oxclorcope 
Vacuum Tubs Voltmeter Battery Eliminator 
Signal Generator Signal Tracer 

‘Amoteur Trans Tube Checker 

Communications Receiver (and aver $0 others) 


MODEL BR.2 
incl. fed. 


Multimeter 
Honditester WRITE FOR 
Hi-Fi Amplifier 


Free CATALOG 


HEATH COMPANY === 


BENTON HARBOR 16, MICH. 


5d Poputar science 


AUTHENTIC 
REPLICAS. 


START 
COLLECTING 
Now! 


Mosman this 
for Dan, Rumpus 
Room, Cabin. fe 


Special! 2 for $5.00 peat _ QO 


LYTLE NovELTY co. 
2656-56 Feshlon Avene 
Te tots Nar caloma 


Freight Pa 
EQUAL TO FACTORY BUILT BOATS 
Luger Kits Save you 4 to %4 Cost 


you can prott wi 
fine personal 


$9,700 Last Year 
by Selling Just 
20 KEEP/SAFES 
@ Month 


fe. Cholee territory 
tance to “become distetet axent 
FREE DEMONSTRATOR! Get We: 
tall, etving address, 


Child’s REAL Auto => 


Lots of fun but complete safety 
children drive the few HACKNEY a a 
Speeds as low a4 2° MPH for little folks 
ane iver up to 15 miles of 


Single ‘Alling of tank. Comforiable, 
Sturdy! Easy to drive, Dat 
Invizeo, “Por full information write— 
GORDON W. MORTON Co. 
©, Box 5144 Greensboro, N.C. 


‘AMAZON JIVARO 


Amazing replica of fabled native 
fra legend that owners 
‘good luck “A strong. stomach 
helos “too because these 4° heads 
defy detection from just a few feet 
Sway. with remarkably tric’ skis 
and air: Sensational to hang in the 
far, den, bert Have un 
with “this ‘uy who got 5] 
Pickled once too often. oa, 
GREENLAND STUDIOS Dept. P5-5 
5850 Forbes St. Pitsbursn 17, Pe. 


SAVE MONEY 


THREE WAYS 


WITH A SILENTONE MUFFLER! 


‘The moment you install a Silentone on your car, 
you start saving money in three ways. Look 
at this!— 


1. LONGER MUFFLER LIFE — Silentone is a 
heavier muffler, with double-wrapped, up to 
avier shell, heavier outer heads and tubes; this 
gives you thousands of extra driving miles. 


2. BETTER MILEAGE—Silentone’s scientific de- 
sign lets your car run quieter—more efficient! 
too, reducing exhaust back pressure to give more 
pickup and smooth acceleration. And with im- 
proved performance you get real savings on gas. 


3. LOWER FIRST COST—Despite their extra 
performance and longer life, Silentones actually 
cost you less, Many stores will install a Silentone 
for you at big savings. Ask about one today, 
‘They're individually engineered for your car. 


CHROME FIBERGLAS CLOTH 
and LIQUID GLASS 


BOAT COVERING and MAKING 
72 == 2 ==! 
BUY DIRECT AT WHOLESALE PRICES! 
GUARANTEED LOWEST PRICES, 
WORLD'S LARGEST SUPPLIERS. 
WRITE TODAY FOR HUGE 
NEW CATALOG NO. FYK2 


‘ trim- tough- 
- TERRIFIC! 


Light, all-aluminum Cadillacs are care-free, 
give you extra hours on the water, extra 
Speed per h.p. Extremely strong, they handle 
like silk, won't skid or trip on turns, can't 


sink, Buy Cadillac—you'll get more boat 
for your money! Write for free catalog — 
aluminum and molded plywood models for 
every sport. 

CADILLAC MARINE & BOAT CO. 
384 Seventh Avenue * Codillec, Michigan 


SOLD ONLY BY AMERICA'S LEADING AUTOMOTIVE CHAIN STORES 


WLENTONE MUFFLERS - 


© 16 gouge spun locked, 
blowout-proof steel heads 


© crimped seoms eliminate 


D doudie snet—26 gous 
inner shell, 22 gauge ovter 
shell—losts longer 


weok points 
QO nonciogging extruded 

holer—no whistling, no re- ©) High and low frequency 
striction fonlng chombers 


DYNATONE - GLASS-PACKED 
Dept. 4F, Toledo 1, Ohio 


2 WAY PORTABLE RADIO SET! 


SEND ONLY 


2. ‘QUAMANTEEO AVAILABLE ONLY FROM: 
WESTERN RADIO, Dept. BNS-6, KEARNEY, NEBR. 


AMMUNITION 


“Afor a fraction of 
A regular cost 


Reload a whole carton for the cost of a few 
rounds of factory ammunition. Shotgun shells, 
rifle ond pistol cortridges con be reloaded 
sofely ond easily with an inexpensive set of 
fomous IDEAL Reloading Tools. 164 page 
IDEAL Reloaders Handbook ... $1.00, post- 
poid. Free folder on request. 


THE LYMAN GUN SIGHT CORP. 


MIDDLEFIELD, CONN. 
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Bui THE BEST FOR LESS 
wnmn KnIGht=kits 


(OWN ELECTRONIC 
You'll marvel ot how eaty i Is to build 
KNIGHT-KITS (with "step-and-chek” Inuirve- 
Hons, I's like having @ good instructor at 
‘your tide). You'l be thelled by KNIGHT-XIT 


IT’S EASY 
IT’S FUN 
and you save! 


‘caslest amembly. Efticient reflewtype circuit 
tea for mouths and months oa longsile 
ffaline bactery supplied. Super-senafve 


fone. Wick 


43 ¥ 262. Pocket Radio Kit 


Teansistorized Electronic 10-in-1 Leb Kit 


Sensational—work with transistors! Assem- 


Seay ato ena 
Sericns gate tices a 
reat ring ‘changes eeded 


wt 
Make. he following’ Al 
‘con 


ireieas browleast 


Famous 2-Bond "'Spoce-Spanner”™ 
ching 


iver, Selects 


‘Space: 
BY M7. Cabinee 
2-Woy Intercom Kit 


‘ACCT 
® ALLIED SUPPLEMENT 


Send for our special Supplement No. 165 
feoturing the complete line of KNIGHT-KIT 
Hobby, Hi-Fi, Amoteur ond Test Instrument 
Kits, See hundreds ef special values in 


[ALLIED RADIO CORP., Dept. O7F-7 
100 N. Western Ave., Chicoge 80, il, 


C Send FREE ALLIED Supplement No. 165 
Send the following KNIGHT-KITS: 

0 83 ¥ 243. 
0 sy 241 


0 83 Y 262, 
0 83 Y 299. 


0 83 ¥ 295, 


‘encl. 


Name. 


Address. 


City. 
—— 
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A-Heat Promises 
Sootless Cities 


HEATING cities with atomic energy, 
eliminating smoke and soot, will 
soon become a reality in Sweden. 

An underground nuclear plant of about 
75,000 kilowatts will furnish heat for 
Vasteras, a city of 45,000 inhabitants. 
A similar installation will serve Farsta, 
a Stockholm suburb with a population of 
50,000. Due for completion in 1960, these 
will be the first of five or more A-heating 
plants projected by the government- 
controlled Swedish Atomic Energy Com- 
pany to make Sweden less dependent 
upon imported fuel. 

Through hot-water mains of a district- 
heating system at each locality, a pump- 
ing station will deliver pressurized water 
at 210 to 250 degrees to consumers, 

A plant’s nuclear reactor will burn nat 
ural uranium in a core immersed in 
heavy water. Heated by the chain reac- 
tion, the heavy water goes to a heat ex- 
changer—which in turn heats ordinary 
water for circulation through city mains, 
without allowing any radioactivity from 
the reactor to get into it. 

Despite its promise, A-heating has 
been tried only rarely and on a modest 
scale before. In the world’s first instal 
tion, at Harwell, England, an experi 
mental reactor has heated an office 
building's hot-water radiators since 1951, 
The first and only A-heating plant in the 
U. S., placed in operation in 1955 for 
buildings of the Hanford, Wash., atomic 
center could heat 1,000 average homes. 
But Sweden's big. projects will be the 
first to serve the public. 

Nuclear heating offers an ideal way to 
harness the atom, says Albert I. Bray- 
man, Boston consulting engineer and de- 
signer of Hanford’s A-heating plant, who 
urges its bigger-scale application here. It 
uses directly the energy that a reactor 
yields as heat—saving 70 percent or 
more lost in turning the heat into elec- 
tricity. And heating reactors are called 
much simpler, and less costly to build, 
than power reactors. 


hitch your wagon toa holiday 
... go with an Evinrude in tow! 


a placid pine-fringed lake? Name your fun... fishing; cruising, skiing, or just 
arkling se in boating . . . there's an Evinrude to match it with 
y's most advanced features. 


Where to this week end 
A river hidden in the hill 
You name it 


Join the thousands who go with an Evinrude in tow! Why let another week end slip away? Sce your 
‘One look at the new '57 Evinrudes will tell you why inrude dealer today. Ask him for a “Revelation 
there's more fun ahead with an Evinrude behind. Ride.” Catalog free. EVINRUDE 


MOTORS, 4408 North 27th Street, 


First, they're beauties to behold tly styled Milwaukee 16: Wiscons 


to complement the smartest cra power- 
packed for great performance. Two new “11's and 
three new * with new, high-compression engines 
that deliver solid big-load driving power. 

electric starting or easy al starting. 
economy that extends your cruising range 
capacity gencrator (optional). V 

1 power that wins you 


Jerfully smooth 


trade 


juliet outboard motors 


»me wherever 


Faster paste waxing! 
Easier paste waxing! 


Start right in waxing! 


Johnson's new J-wax 


does the cleaning work for you! 


No extra cleaner needed 
—nothing else to buy! 


J-Wax has just what paste wax needed—a 
built-in cleaner! The exclusive J-Wax formula 
goes to work fast. Cleans while it waxes—saves 
you hours of work. J-Wax replaces grime with 
a glistening coat of wax. Tough wai 
finish wax that protects your carin any w 

J-Wax puts more wax on your car—leaves 


more wax on your car than other one-step 
waxes. And J-Wax goes on smoothly, easily — 
evenly. Leaves no dull spots or streaks. You 
are sure of more all-around protection with 
J-Wax in any weather—from bumper to 
bumper, including the chrome! 

Look for Johnson’s J-Wax in this new key- 
opening can. Only J-Wax guarantees sealed-in 
freshness. It’s the fastest, easiest way to genu- 
ine wax protection—paste waz protection! 


“Joknson’s Was” and “J-Waz" ore registered trademarks of S.C. Jehnaan & Som, In 


Pictured on this month's 
cover are the Karmann-Ghia 
Volkswagen (front) Renault 

Dauphine, and Saab (rear) 


What You Get 
in the Foreign 


POPULAR 
SCIENCE 


Monthly 


Economy Cars 


They’re agile, easy to park, mechanically simple, rugged, 
relatively cheap—and, of course, easy on the petrol. 


By Devon Francis 


‘AN we know who owns a little 
foreign car got a snub from a 
neighbor last fall. 

“Those little things,” said the neigh- 
bor loftily, “must be fun to drive on 
your day off.” 

Months later he was eating his words. 
He couldn't get his heavy, powerful 
Chrysler out of his snowy driveway. The 
little foreign car took to the treacherous 
footing like a snowshoe rabbit, and he 
had to bum a ride in it. 

Performance on bad roads is one of 
the things you get in the little foreign 
cars. They're built for it. 

They have other happy attributes. 
‘They go a long way on a gallon of gas. 
They park easily. They are mechanically 
simple. They don’t change style every 
time the trees shed their leaves. They're 
well made. Finally, most of them are 
relatively cheap to buy. 

The “pool estimates” of sales by the 
marketers of the little foreign cars over 
here this year run as high as 200,000 
automobiles. (From 125,000 to 150,000 
would, perhaps, be more realistic. ) 

They say that the meteoric rise in 
their sales here—from 25,000 in 1954 to 


almost 100,000 in 1956—denotes a “re- 
jection” by American motorists of De- 
troit’s big, bulbous, “overpowered” prod- 
ucts, That's strong talk, The importers 
accounted for only one new-car sale in 
60 in this country last year. But sales in 
1955 doubled those in ‘54, and those 
in ‘56 almost doubled those in ‘55. Last 
year, Volkswagen alone outsold such 
American cars as the Hudson, Continen- 
tal, Lincoln and Imperial. 

The U.S, motor industry is taking no- 
tice. In a few weeks the Studebaker- 
Packard Corp. will introduce a new 
“economy” car to sell, in its cheapest ver- 
sion, for less than $1,800. And more Brit- 
ish-made Fords were unloaded at U.S. 
ports during the first two months of this 
year than in al] 1956. 

Poputar ScreNnce recently tried out 
four of the little foreign cars (out of two 
dozen or more now available in this 


What we liked about: 

THE KARMANN-GHIA VOLKSWAGEN—the beauty. 
THE SAAB—the stability. 

‘THE RENAULT DAUPHINE—the ease of driving. 
‘THE ISETTA—the ease of entry. 
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CUTAWAY OF YW in standard body shows sim- , Displace 
plicity of construction, Ribbed floor pan con Chevrolet, fuel 
tributes to overall body. stiffness. Its four city and consumption about half a Ford's 


country—see chart on page 64). They Saab or Renault, but those in the back 
were the German Volkswagen (pro- seat can hardly play games. The Isetta 
nounced Folks-vaagon) with a Karmann- will accommodate two grownups and a 
Ghia (Ghee-ah) body, the Swedish Saab child; the VW Ghia just two (as against 
(Sob), a French Renault Dauphine four for the standard VW). Yet the entry 
(Renno Dough-feen) 5 CV, and a Ger- room in these cars is better than that on 
man BMW Isetta (I-setta 1 good many 1957 U. S. cars. 

These cars are like oysters—you have The Ghia excepted, these cars are not 
to acquire a taste for them. They range pretty. The Isetta, in particular, is like a 
in horsepower from 10 to 86. And they buck-toothed girl with a 34-24-34 figure 
are tiny. Four people can ride in the —homely but cute. The Renault and Saab 


FRONT-WHEEL DRIVE on Swedish i 
car exceptional stability. Free-wh; 
shifting without clutch. Instructions 


look, to an American, as if they had been 
worked over by a head-shrinker 

My wife looked biliously at the Saab 
when I brought it home. 

“Couldn't you put it somewhere else?” 
she asked. y, behind the house?” 

Well, every man has to field such 
bunts in his own way len a woman 
neighbor saw the Saab and oohed 

“American cars all look alike. Now this 
car has a certain esthetic appeal.” 


‘ories. It starts 
ind deflects air 


for acce 
Roller 


An hour later I overheard my wife re- 
mark to someone on the telephone, “It’s 
small, but it's a sort of esthetic experi- 
ence, you might say.” 

Snob appeal, cartooned as the subur- 
ban matron who meets her man at the 
commuter train in a Jaguar with a flagon 
of Martinis, undoubtedly is one of the 
compelling reasons why people buy the 
little foreign cars. 

What are the other reasons? Let's 
take a look: 


The Karmann-Ghia Volkswagen 


This car is sheer fun. It has everything, 
except passenger capacity, that the regu- 
lar beetle-body VW has, plus the style 
that only the Italians can give an auto- 
mobile. The bodies are made under 
Italian license. 

The Ghia does not have the torque in 
high gear of either the Renault or the 
Saab. Shifting the four-speed box re- 
quires dexterity. But the clutch is 
smooth, and the floor-mounted stick, 
within comfortable reach, slides through 
the gears like silk. 

The Ghia’s cornering is good, and the 
all-round visibility superb. The ride is 
comparatively hard. 

Biggest seller—by far—of all the little 
foreign cars over here, the VW has a 
four-cylinder, rear-positioned, air-cooled 
engine that goes on and on, like the won- 
derful one-hoss shay. 

The secret of the VW's durability 
lies in an engine that has been “de- 
tuned.” A kissing cousin of the high- 
performance, and expensive, Porsche, 
the VW has a short-stroke piston speed 
of only 1,440 feet per minute wide open. 
With a lower compression ratio than the 
Porsche, a cam that helps hold top speed 
under 70 m.p.h., and restricted “breath- 
ing,” the VW deliberately is built to 
wear well. 

You can get cylinder heads to hot it 
up, as well as a supercharger, but that 
voids a guarantee that is double that for 
most U. S. cars—six months, or 6,000 
miles of driving. 

The VW’s popularity in this country 
inevitably inspires the pranksters. Some 
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that in front 


FOOT CONTROLS on 
small and close-sp: 


ches, isa 


st 27 
Turning-circle 


Re 
supply air to 
speed cold-n 
weight is much less t 


VW owners tote a sign in their windows 
“Made in der Black Forest by elves. 

To get a VW, you have to wait for 
months in most U. S, localities. As for its 
Ghia version you have to knock and 
whisper that Joe sent you, 

For a report on cross-country driving 
in a VW, see Poputan Science. for Sep: 
tember, 1956, page 144. The VW is im- 
ported by Volkswagen of America 
Englewood Cliff, N. J., a factory branch. 


W in the number of 


in a rack behind the front 
front-hinged. Like VW, Dau- 


SPARE TIRE rests 
per. Hood 
phine has four independently sprung wheels. 


The Saab 

The styling on the Saab is strictly out 
of Svenska Aeroplan Aktiebolegat, one 
of the more important European airplane 
factories. Factory engineers engineered 
this car and styled it. When the Saab 
was introduced in the U. S. last year, the 
Americans with the responsibility for 
selling it suggested gently that a little 
restyling would help over here. 

The factory pondered, gravely agreed 


STEERING WHEEL, hinged to Isetta’s big front 
door, has universal joint at its base. Door is 
extra-solid for collision protection. 


—and restyled the engine compartment. 

This little car is astonishingly stable. 
It takes turns standing up that would 
scare the daylights out of you in a U. S. 
automobile, The car's miniature two- 
cycle, three-cylinder engine drives the 
front, not the rear, wheels, like yester- 
year’s Cord, through a three-speed trans- 
mission. Yet steering is easy. 

Of the four cars driven by Poputar 
Scrence, the Saab had the most com- 
fortable ride. 

Like many two-cycle jobs, the cylin- 
ders skip beats when the engine is not 
under load. That's because of the nature 
of the porting in the cylinder walls that 
replaces conventional poppet valves. At 
a given point in the piston cycle, back 
pressure—under light load—builds up in 
the exhaust. That robs the cylinder of a 
burnable mixture. But the engine keeps 
right on turning over, and the tailpipe 
goes pfft-pfft-pfft. 

The engine has three cylinders, instead 
of two or four, because it simplifies the 
porting to have the rods spaced 120 de- 
grees apart on the crankshaft. Lubricat- 
ing oil is mixed with the g: 

The geometry of the suspension makes 
the Saab squat in back, instead of pitch- 
ing forward, when braking. I didn’t like 
sitting cockeyed, however, to reach the 
pedals, offset to make room for the left 
front-wheel well. Second gear position 
on the steering-column shift lever, 90 
degrees higher than normal, bothered 
me. Nor did I like the rear visibility. 

But the acceleration was good and the 
top speed of 78, for me, sufficient. The 
Saab free-wheels, at the touch of a con- 
trol, to prevent bucking at low speeds. 

Winner of the Great American Moun- 
tain Rallye through New England last 
winter, the Saab is imported by Saab 
Motors, New York, a factory subsidiary. 


The Renault Dauphine 5 CV 
This newest of the Renaults is the 

product of a “horsepower race” in 

France. The letters CV stand for 


chevaux, which is French for horses. By 
[Continued on page 204] 


See next page for foreign-car chart 
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Foreign-Made Family Cars 


BNGUA DELUXE GORY | enciana [51,99 | 25 | 70] osoimiss | s6@aao0 fim | a [or | 50 


AUSTIN AS England | $1,395 | 42 | 62] 050in185 | 28@4,800 |162 | 795 | 55 | 592 
FOREWARD ISABELLA | Germany | $2,350 | 30 | a2 | o50in15 | co@a7oo |scis |ims | os | ssa 
TROEN 2 cv _ 

+ ial oa France | $1,298] 55 | So]osoini35 | 15@3,500 |149 | 94 | 583 | 63 


COSI MARTTFOROY Levgiana |s2012 | a2 | 76 [osomiea | so@aaoo [ivza froas [ew | ais 


BH an cermany| 1.995 | 5 | 75] osoimse | s@aaso [ree | 06 [or | ss 
oi Tagua rece [ease | | | osomis | so@sam [io [male | sar 
am vay [uate | a2 | 58 | osmaes [ais @ aco] a7 | 7a [sea | 
Sue, a de 


Germany | $995 | 60 | 55] 050in40 | 17@5,000 | 1185 | 70.3 | 505 | 48.6 


Enaiand | si.s49 | 30 | 20 | osoiniss | s1@-4,600 | 1605 | 96 | so. | sos 


Germany| $998 | 85 | so|osoin22 | 13@5,200| 937 | ss | 555 | 526 


Germany | $2,395 | 32 | 70| o50ini7.1 | 36@3,700 | 163 | 945 | 64.2 | 522 


Germany| $808 [100 [ os[ na | wo@saso lm | wo [a [a 

tngiand [1406 | ais] 75[osomiea | s2@asoo [wos | os [ors | sas 
| ed trans [suse | as |] na | s8@aao [ime | oe [or | oo 
Moor econ france | 31.995 | 298] 1 | os0in21 | s8e@4s00 | 1755 |1025 | 66 | 39 
Monriean France [31,345 | 30 | 62 | osoimzz | z1@sqo0 [is | a3 | se | 50 
Ta aATMME SEY France [si,e1s | 0 | m|osomis | sz@aaso [rs | a [oo | 57 
Ses ores Sweden [s.a95 | «0 | 7 [osoimia | s8@5o00 [rss | 9 [er | se 
iemeeh erate France [1075 | 25 | 75 | osomia7 | a#@asoo [162 | a62 | 13 | sa 
See tnciand [2050 | 21 | a7 [osoiniea | e7@saco | soos | 96 | oon | se 
ASE Germany | $1,495 | 24 | os | osoimi7a | 36@a700 | 02 | ons | eos | 50 
Le sweden [si.995 | 28 | sa | ocoimisa | @s5s00 [177 [ios |eas| a 


ZEPHYR MARK TT (FORD) 


ston ee England | $2,195 | 28 | 96] 0s0in11.9 | 86@4,200 | 178 |107 | 67 | 60 
STATION WAGONS 
Bear rom tauond [ee] [wm] - | asso [wos [w [melas 


England | $1,535 | 40 | 72 _ 42.@ 4,200 | 1455 | 84 | 62 | 61 


Engiand | $1,829 | 40 | 65 - ss@4aso|1a9 | a6 | 61 | 605 


France | $1,983 | 28.1] 91 as@44o0]177 [105 | 6s | sa 


Germany | $1,995 | 30 36 @ 3,700 


information not avaliable 
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Under $2,500 


1,484 | 4 | 4 cyl, OHV 72| 48.8 | water | 4 | Price includes neater. 


HV 7 | 149 | water| 4 | Price includes heater, hydraulically operated clutch. 


Front-wheel drive, roli-back top, centrifugal clutch. 
125 | 4 | 2 opposed ev, ony] 7 | 25.9 | air | 4 | Price includes heater. Fenders Beit on; new one costé 
under 


water| 3. | Overdrive available. 


Frontowheel drive. No valves, tappets, camshaft. Oval 
2072| 4 | Sey, 2eycle 7 | soa | water] 4 | Heering weet for" lap clearance: Clutentess. shifting 

above frst ears Price includes heater, free-wheeling: 
oi Front-wheel drive, hemispherical combustion chamber, 
1,764 | 6 | 2opposedert, onv | 7.3| 81.9 | air | 4 | torsionsbar valve sorinee Price Includes eater. 


Engine mounted behind rear axle, Rear seat folds for- 
oll RE 7 | 175 | water| 4 | Nate'for extra lonzane ‘space. Price: includes neater. 


na. | na. |na. | Price includes heater. 


2,208 | 5 | 4 cy 


2,804 | 5 | 4cyl., OHV 


na. | na. | 4 ol. 
2 cyl, 2 cycle 65| a2| air | 4 
4 cyl, OHV 8 | a5 | water| 4 
1 cyl, OV 7 | 3 | air | 4 
4 opposed cyl., OHV | 6.6| 72.7 | air | 4 | Engine in rear. Price includes heater. 
4 
3 
4 


Engine in rear. 


Step-down floor. 


Engine in rear, Rear tread considerably narrower than 
ron 


assengers sit 


Three wheeler; single rear wheel drives. 
tandem, Transparent -dome. 


Utility back seat. Price includes continental spare wheel, 
“Rustin A35 engine. Price includes heater. Soft-top con- 
vertible available at same price. 

Wemispherical combustion chamber, 


2,028 | 5 | 4 cy1., OHV 6.8| 99.6 | water! 3 | lever on top of engine. Worm-drive ri 
top, sleep-seats. 


Engine in rear. Sliding sun top, automatic electric clutch 


Leyl, 2 cycle 66| 106 | air 


4 cyl, OHV 72| 90.9 | water 


4 cyl, OHV 8.3 | 488 | water 


jock drained by 
‘axle, sliding sun 


1100 | 4 | 4 eyl., OHV 73| 465 | water| 3 | Engng in 
Taal lapicar 7a] sue | wate] a] Eaten Tor Pee tude Rater Siding an Top 
108 | 4 [Seyi 2eycie [73] 455 | water] a | flowmhecl drive, Price cludes Uitandbed seats, 
2083 | « | eer, ow 72| 774 | water | « | Price includes heater, whitewall tres, Other modes 
Samiti, Oo & [as | water] 4 | rit, eaurtons Prce Taiuaes Wane, vrai, 
soe [4 # mpoea ts cmv [ea] 727 | aw | a] Een i tu. Pice incon eae Siding sn Tp 
zo | 5 | 4 er, on 7a] 967 | water| a | twin carburetors pice nudes titand-bed vests, 
648 | 5 | 6 cyl, OHV 78 3 


Rear load capacity. 41.5 cu, ft with rear seat down. 
Tailgate: conventional, but lower flap drops to vertical. 


Rear load capacity: 90 cu. #t. with rear seat down, Talil- 
gate: side-hinge door. 


‘Austig A-35 engin 
fies 6-700-1b. load. 


Tailgate: conventional. Carries 1,000-Ib. load. 


ine i rear. Two doore on right sige. Rear Toad capae= 
IgE Tho'es win sens rane : 


Tailgate: 2 side-hinged doors. Car- 
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How to << 
Climb a) \ 


world, telling where they are going, in case rescue is needed. 


By Ernst Behrendt 
Photos by Hubert Luckett 


mountain climbing another thought 
It is impossible to go into a cave once and ev 
forget it. You are dazzled by the discovery of an unsus- 


ik IS possible to climb a mountain once and never give 


pected world under your feet 

Caving is adventure of a special kind, In a way, it is 
like mountain climbing—climbing a mountain on the 
inside, you might say. But there is a notable difference 
When you reach the top of a mountain, you are “there.” 
The caver has no such tangible goal. He goes on and on 


ANCHORING A SAFETY LINE, for extra protection during the de- 
scent into Indian Oven Cave, one of the exploring party drives 
a sharp wedge of specially tempered steel into a rock crevice. 
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DESCENDING A ROCK FACE, a caver uses his body 
as a brake while paying out the main rope. The 
safety line is fastened around his waist 


us Jong as he can squeeze through 
lown 


keyhole passage, crawl vertical 


rock face or even skin-dive to the bottom 
of an underground lake 

He keeps going because he 
chance to set foot where no man is 
known to have stood before, to discover 


an underground cathedral of breathtak- 


G8 porutar science 


IN SEARCH OF NEW ADVENTURE, experienced 
cave explorers rarely pass up a likely lookin, 
fissure. It might lead to undiscovered wonders. 


ing beauty, to photograph lace curtains 
f frozen rock, to marvel at pools of 
water so unbelievably clear that they are 
invisible, to collect animals unknown to 
science or find traces of men who lived 


20,000 years ago. He can even discover 
a cave of his own. Five thousand Ameri- 
can caves are known so far; there may 


The first few feet are often the dizziest, but a sure rope technique breeds confidence. 


= 
* 


Silhouetted by the light from his head lamp, a caver inves! 


be 50,000 more waiting to be discoverec > ec int: rons 
I recently went with a party into ‘ 1 rely on 

Indian Oven ( some 100 miles north the wooded 1 mountain. ( 
of New Yo ind four miles fr ehslag le young 
n Ww s title (Chairman 


the nearest tov 
Ten, including me, h er been i y [N.Y.] Grotto. of 
e before. The youngest r ¢ tic gical Society) 


our par ld have 


2 man of 60. hundred 
Everyboc nchiding the ee girls, c vith uspecting there w A 

wore the same sort of 

heavy boots and nm H s ‘way up th 1 e mountain. 


helmet with a ii clop’s Y Continued on pa 42 
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Nature's und and architecture, usually awe-inspiring, is one of the lures of caving. 


EMERGING FROM A TIGHT SPOT, WITH A SATISFIED SMILE, 
ly hauling himself out of a ¢ climbs back into the upp 


On D-Day—June 6, 1944—when hundreds of ships and a quarter-million 


How Eisenhower gambled on— 


History’s Most Fateful 
Weather Forecast 


T2 rorutar 


beaches between Cherby 


By Eliot Tozer 


Y LATE May, 1944, Gen. Dwight 
D. Eisenhower, Supreme 4 
mander of the Allied Expedition- 


ary Forces, had assembled 
men on the Channel Coast of 


os Pogeai tial 


and Caen, the weather had cleared briefly behind the cold front. 


4,000 
ittack 


Over 7,500 and 
ships were primed and ready to 
D-Day was set for Monday, June 

For months, Eisenhower and the 
manders-in-chief of the allied land, sea 
and air forces had sweated through dry 
runs of the invasion. Every Sunday morn- 
ing they had studied the weather fore- 


history aireraft 
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Here is how the weather picture developed in the days 


JUNE 3, 1944: A Ik 

aff the Shetland fsland north of Sctlend. ‘i 
swirling counterclockwise around this “ 

Por yet ae i 


cast for 6:40 a, m, the next day and 
then decided whether they could suc- 
cessfully cross the treacherous Channel. 

Weather was the most important 
single factor in their planning—and the 
biggest question mark. 

Admiral Bertram Ramsay's naval 
forces needed winds no greater than 
Force 3 (8-12 m.p.h.) on shore with 
several days of calm preceding D-Day to 
minimize swells and surf. 

Air Chief Marshal Sir Leigh-Mallory 
wanted a ceiling of 2,500 feet with at 
least 5/10 cloud cover to protect his 
paratroopers. For heavy bombers, on the 
other hand, he needed a cloud cover no 
more than 5/10 below 5,000 feet. 

Gen. Montgomery's ground troops 
wanted dry weather; their tanks and 
trucks would need firm ground. 

After pulling and hauling for weeks, 
the commanders had finally agreed on 
the minimum weather conditions that 
would be satisfactory to naval, air and 
ground forces. 
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pens and the wind 


JUNE 4: Now, as the low dee) 
velocity increases, a cold front b builds up Dream 


the warm front and starts to move strongly in 
the direction of the invasion ares. 


During most of May, they could have 
had their minimum weather. Great Brit- 
ain lay under the influence of the huge 
high-pressure area known as the Atlantic 
or Azores high. Cool westerly winds 
spinning off this mound of clear, stable 
air had brought only scattered clouds. 

But a crisis came on May 31. The high 
began to weaken. It shrank, pulling in 
its outer fringes, and suddenly the eter- 
nal war between cold polar air in the 
north and warm, moist air in the south 
broke out with winter-like fury. Huge 
waves formed where the masses met. 
Well-defined warm and cold fronts swept 
eastward. Great Britain and the continent 
were in for the worst June in 51 years. 


8:00 a.m., June 1 

At the regular morning briefing, Group 
Capt. J. M. Stagg, RAF, Eisenhower's 
Chief Meteorological Officer, was grave. 
“It would be impossible now to give 
a five-day forecast with any certainty,” 
he said. “Even day-to-day forecasts will 


immediately preceding the Allied invasion of Normandy 


JUNE 5: Driven by a northwest gale, the cold 
front catches up with the warm over the 
English Channel. This “occluded” front—where 
warm air meets cold—brings heavy rains. 


be difficult.” Unexplainably, the fronts 
were hanging on the coast instead 
of sweeping inland to dissipate. 

What would the warm fronts bring, he 
was asked. He explained that a front is 
a line of demarcation between two air 
masses. In a warm front, warm air re- 
places cooler air, usually riding up over 
it, As the warm air rises, it cools, and 
moisture is wrung out as low and middle 
clouds often with rain, sometimes with 
fog. 


8:00 p.m., June 2 

By telephone, Stagg called his staff 
together for the third of their four daily 
sessions, Stagg drummed the top of his 
desk while he waited. He knew his six 
forecasters would have worse than their 
usual heated arguments in working out 
a forecast now that the weather had 
gone bad. 

He admitted that they worked under a 
handicap. They were scattered over a 
50-mile area. The two-man American 


4UNE 6: The cold front drives the warm front 
across the continent of Europe, the winds drop, 
and anaidenly: toe, skies clear briefly over 

‘Channel, making the D-Day invasion possible. 


team was attached to Gen, Spaatz’ U.S. 
Strategic Air Forces at Bushey Park out- 
side London. The British Air Ministry 
team was 50 miles away in a barracks at 
Dunstable. And the British Admiralty 
team was at Royal Navy headquarters in 
the city. 

The two young Americans were Lt. 
Col. Irving P. Krick and Lt. Col. Benja- 
min Holzman. The Air Ministry team 
consisted of Sverre Petterssen, an old 
hand from Norway on loan to the Minis- 
try, and his partner, C. K. M. Douglas. 
The Admiralty team, made up of Lieu- 
tenant Commanders Wolfe and Hogben, 
had the additional task of forecasting 
swells and surf. 

At first the plan of action seemed 
simple. Each weather control would 
make its forecast independently. Then, 
at the appointed hours, Stagg would call 
them on the scrambler telephone and 
they would hammer out an “agreed” 
forecast. 

But agreement came hard. The men 
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had been trained differently, They could 
not see each other's charts. Reports were 
skimpy; they had only 15 percent of what 
they needed. And often the reports were 
inaccurate. 

And now the Friday forecast was fol- 
lowing the pattern. The Americans pre- 
dicted light northwest winds for D-Day. 
They expected a loop of the Azores high 
to reach out and blanket the Channel 
with clear air. 

The Air Ministry, on the other hand, 
predicted increasing southwest winds 
and low clouds because of the low-pres- 
sure area that was forming off the 
Shetland Islands. The Air Ministry also 
pointed out another depression east of 
Greenland. 

The final agreed forecast: non-oper- 
ational weather for Sunday the 4th and 
Monday the 5th. 


30 p.m., June 2 

In the bleak War Room at Allied Naval 
Headquarters at Portsmouth, the com- 
manders frowned as they listened. What 
was causing the strong southwesterly 
winds, they asked. 

“A low-pressure area is forming off 
the She said Stagg. “It’s like a 
saucer-shaped hole in the atmosphere 
with the winds swirling around it coun- 
terclockwise. The deeper the low be- 
is, the more the pressure 
drops—the faster the winds blow.” Again, 
for some unknown reason, the storms 
with the lows were as severe as winter 
storms. 


9:30 p.m., June 3 

The time for decision had come. Stagg 
looked out over the silent commanders- 
in-chief. “Monday will be non-opera- 
tional,” he said. 

During the day, the Shetlands low had 
moved to Northern Scotland. A warm 
front had formed on it and was already 
moving across England. There would be 
strong southwest winds and low clouds 
along the front. 

Eisenhower tentatively postponed the 
invasion, reserving his final decision un- 
til 4:30 the next morning. 
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4:30 a.m., June 4 

In the War Room, Stagg shook his 
head. “The warm front is moving very 
Pressure is dropping at Blacksod, 
We predict that the Scottish low 
will continue to deepen, bring the south. 
west winds that were forecast last night. 

Reluctantly, Eisenhower postponed 
the invasion until Tuesday, June 6, De- 
stroyers steamed out through the chop 
to intercept the ships that had left the 
northern ports hours before. Paratroop- 
ers piled out of their gliders at bases in 
central England. The ponderous mach- 
inery of assault ground to a stop. 

Now the pressure was on. Time was 
running out. One of the five days chosen 
for the invasion had slipped away. 

The commanders-in-chief had agreed 
that the main forces should approach the 
coast in darkness, that the Navy should 
have daylight long enough to pound the 
coast with her big guns, and yet that the 
enemy should not be given time to re- 
cover from the night raids by the RAF 
heavies. 

Most important, the massive move- 
ment could hit the beaches only within 
the 30-minute period after half-tide. 
From low tide on, demolitions experts 
would be clearing lanes through the 
steel pilings that had been set up to rip 
the bellies of our landing craft. 

‘Their conditions could be met only at 
dawn on June 5, 6 and 7, or June 19 and 
20. The meteorologists had to predict— 
36 hours ahead—whether the weather 
would meet the minimums on those dates. 

Then came a break. During Saturday 
night, June 3, the Americans had dis- 
covered off Iceland a “bubble” of clear 
air in which the pressure was rising. It 
was in the “saddle” between the fast- 
developing Scottish and Greenland lows. 
If it continued to grow, it might spill out 
and wash over England, clearing the 
skies. 

‘And now on Sunday morning, a cold 
front suddenly formed in front of the 
bubble, giving it shape and definition. 
The front anchored its northern end to 
the Scottish low. As the low deepened, 

[Continued on 


Look What They’re 
Doing to Batteries 


New dry cells, some only button-size, are sparking a revolution 
in power and freeing electrical products from cords. 


By Lloyd Stouffer 


HAVE on my wrist a watch that has no mainspring and 
has never been wound. But it has been keeping time 
since August, 1955, with the astonishing accuracy of 

99.998 percent. A product of the Hamilton Watch Co., it is 

the world’s first electric watch. After 10 years of develop- 

ment and testing, the company claims for it the highest ac- 


The pencil points 

to one of the 15 tiny 
dry cells that, 
stacked in a column, 
wrapped tightly with 
plastic and capped in 
a leakproof aluminum 
tube, form the 
22'%s-volt Burgess 
battery lying in the 
palm of the hand. It 
powers pocket radios, 
Geiger counters and 
several other small 
electronic devices 
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Button-size battery 
Tuns wrist watch 


Between thumb and 
forefinger is the 
gold-plated dry cell 
that powers the 
Hamilton watch beside 
it, taking the place 
of a mainspring 


Tinlest hearing aid 
needs no wires 


A battery smaller 
in diameter than 

a dime is teamed 
with an incredible 
number of other 
little parts in 

this Sonotone 
hearing aid that 
fits in the ear 
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curacy and dependability ever achieved in a wrist watch. 

A friend of mine wears a new all-in-one transistor hearing 
aid that will amplify sounds 400 times, but it is so tiny that 
it fits entirely within his ear. Developed by the Sonotone 
Corp., it looks about the size and shape of a man’s thumb- 
nail, weighs half an ounce, and is so cunningly contoured to 
the wearer's ear inside that it cannot, in any normal activity, 
be shaken loose, despite the absence of 
external support. 

These are just two of the newest and 
most extreme examples of technical dis- 
coveries made possible by a tiny dry-cell 
battery, smaller than a shirt button, 
which works, basically, like the cells in 
your flashlight. 

In combination with the transistor— 
the tiny element that is rapidly replacing 
many types of tubes in radios and other 
electronic circuits—it can sometimes do 
amazing jobs. Miniature batteries today 
power tiny motors in toy trains and trucks, pocket wire re- 
corders, movie cameras, cordless wall clocks and electric 
shavers. Automobile manufacturers are interested in a self- 
contained dashboard clock which can slide into the instru- 
ment panel like an ash tray, without connection to the car's 
electrical system. 

Thanks to transistors, battery-powered pocket radios are 
sweeping the country; policemen and soldiers carry radio 
receivers and even transmitters in their caps or helmets; 
doctors are paged in hospitals by a signal received in their 
shirt pockets; highway danger flashers operate independent- 
ly of electric power lines, and emergency mine telephones 
can function in disaster areas without fear of an explosive 
spark, 
on years of exacting research by the National Car- 
bon Co. made the battery in my watch possible and practi- 
cal. The little gold-plated button is basically the same 
carbon-zine cell made under National Carbon’s Eveready 
brand name for flashlights. In terms of space occupied, it is 
rated 400 times more efficient than a mainspring. Long life 
despite its miniature size is made possible by ultra-precision 
manufacture. The tiny “motor” in the watch drains current 
at a fantastically low rate. The battery in my watch has 
been replaced only once, after 15 months, at a cost of $2 and 
a few minutes’ time. 

‘The components of the watch motor are so small they can 
be observed only under a magnifying glass. Theoretically, 
the watch would run for 20 years on the amount of electrical 
energy that would light a 100-watt bulb for only one minute. 
The battery is actually discharging current only one percent 
of the time, but in a year it opens and closes the circuit more 
than 75 million times. 

Unlike the conventional “automatic” watches that depend 


upon the activity of the wearer to keep a mainspring wound, 
this watch will still keep close to perfect time if laid on a 
dresser for a year. And so positive is Hamilton that the bat- 
tery will not leak and corrode the watch, that it has a stand- 
ing guarantee of a new watch should this occur. The 
current waterproof, shockproof model with a solid gold case 
retails for $175; soon there will be a gold-filled model at 
$89.50, and it is expected that further progress in miniaturi- 
zation of parts will eventually produce a ladies’ watch. 

Sonotone’s transistorized all-in-the-ear hearing aid 
may be the ultimate example of miniaturization in personal, 
wireless communications. In the incredible space of one- 
third of a cubic inch, it packs 81 sub-miniature parts includ- 
ing three transistors, each about as big as a match head, 
three capacitors, and a battery which is a quarter of an inch 
smaller in eter than a dime and about 2% times the 
thickness. Tinted to match flesh tones or hair colors, it is 
nearly invisible in men, and in women can be completely 
concealed by the hair. Fitted and serviced, it costs approxi- 
mately $250. This hearing aid, and others, by companies 
now making progress toward the same goal, represent a new 
opportunity for an estimated 3,500,000 Americans who need 
aids but have resisted wearing them because of appearance. 

The battery used by Sonotone has an average operating 
life of 50 hours and costs 28 cents to replace. It differs from 
the cell that powers the Hamilton watch in that it uses mer- 

en- 
tial chemicals. It is simply 4 miniaturized version of the 
larger mercury battery, which has been the favored power 
unit for hearing aids beca 
uniform voltage, size for size, under steady drain conditions. 
The hearing aid, of course, requires a much heavier contin- 
uous flow of current, or amperage, than does the simple, 
intermittent motor in the watch. 

In radios, the tiny transistor is just a bit of synthetic 
mineral much like the “crystal” with which high-school boys 
35 years ago built low-powered tubeless sets. But these 
rudimentary crystals had no amplifying power, and the 
sound usually could be heard only through earphones. Then 
with loudspeakers, which depended upon bulky 

ies t the tubes and provide amy 
fying power. great day, finally, when sets with 
built-in transtormers could be plugged into house current. 

Now they stals and batteries—but with im- 
mensely amplified pow jarity and long life, in the new, 
increasingly popular pocket-size transistor radios. And 
some manufacturers have ready for introduction larger table 
models which, they predict, within three to five years will 
eliminate the plug-in type. 

These new table-model transistor sets will have bigger 
speaker and something close to hi-fi tone. A carbon-zinc 
battery measuring about 8 by 3 by 1% inches is designed to 
provide 900 hours of intermittent service. With improve- 


Radio station can 
be hidden on body 


Marilyn Monroe 
holds the midget 
broadcasting station, 
made possible by 
little batteries, 

that interviewees 

on Ed Murrow’s 
“Person to Person” 
TV show usually tuck 
away in their clothes 
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This mighty mite 
packs 95 volts 


The miniature battery 
shown above, which 
is being made by 
General Electric, not 
only delivers an 
astounding 95 volts, 
butcompany engineers 
predict it will be 

able to do so 20 
years from now 
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ments in construction this will shortly be stepped up to 
1,500 hours, providing enough reserve for more than a 
year’s use four hours a day. 

In the past, dry-cell batteries, as distinguished from 
storage batteries, have not been considered rechargeable. 
But General Electric has just placed on the market an all- 
transistor pocket radio using two penlight-size nickel-cad- 
mium dry cells which can be recharged up to 200 times, for 
an advertised total life of 10,000 hours. Through a mechan- 
ism built into the carrying case, the chemical action of 
nickel-cadmium cells can be reversed and the exhausted 
elements restored. It is only necessary to plug the set into 
the carrying case and the case into house current overnight. 
Moreover, the two nickel-cadmium cells, 
which may retail for replacement at 
about $2.25 each, if recharged and used 
for 10,000 hours would cost only 45 one- 
thousandths of a cent per hour! 

Today's miniaturization techniques are 
making possible all sorts of variations on 
the small, personal transistor radio, At- 
lantic City has experimented with re- 
ceiving sets built into the peak of board- 
walk patrolmen’s caps. Designed by 
Lawrence Smith, the department's own 
radio technician, the sets fit inside the 
peak right behind the badge, and have one penlight cell 
and one miniature 30-volt “B” battery stowed in the cap’s 
lining at the back. With an aerial that bends from front to 
back across the top of the hat, these sets have a range of 
25 miles. 

A similar receiver built into the helmet of the Cleveland 
Browns’ quarterback enabled Coach Paul Brown to broad- 
cast instructions from the bench last fall—until opposing 
teams got receivers and intercepted the messages. A 
ruling later outlawed the device, but recently the Signa 
Corps at Fort Monmouth, N. J., devised a similar helmet 
which may enable the U.S. infantryman of the future to 
be individually wired for two-way sound. 

Ever wonder how the subjects of Ed Murrow’s “Person 
to Person” television show can be heard so clearly as they 
wander upstairs and down, with no microphones or trailing 
wires in evidence? The answer is a battery-powered broad- 
casting station so small it can be entirely concealed in the 
subject’s clothing. The effective range, of course, is usually 
no more than 500 feet—just enough for the voice to be 
picked up by a receiver on the scene and then amplified 
for transmission. 

Short-range broadcasting has found a highly useful appli- 
cation in “silent” paging systems now used in many factories, 
stores and hospitals. In Beth Israel Hospital in Boston, for 
example, some doctors carry in their shirt pockets transistor 

[Continued on page 232] 


How to Buy a 
Room Air Conditioner 


How big a one do I need? What will it cost to buy and run? 
What about installation, power supply? Here are the facts. 


By Martin Mann 


R MEMBER when the badge of the 


well-equipped household was a 
TV antenna on the chimney? Now 
it's the coldbox protruding from a win- 
dow. Last year 1,000,000 people hit their 
bank accounts for room air conditioners. 
In 1957, 1,200,000 more are expected to 
join the club. 

Should you? The new room-cooling 
machines are efficient and exceptionally 
dependable. The price is not bad. And 
this year, for the first time, manufactur- 
ers specify actual cooling capacity 

Which one? Besides cooling 
a smart buyer needs to know price, in- 
stallation problems, cost in electricity, 
air-moving capacity, and degree of nois- 
iness. PopuLar ScreNcE has collected de- 
tailed specs (pages 84-85) on 73 models 
of 15 brands (there are many more of 


comparable quality on the market, of 
course). Our chart lists only window 
units rated at % and one horsepower, 
since these are by far the most popular 
sizes. 

How much? It ought to be less than 
the mythical “list” price specified in the 
chart—how much less depending on how 
good a haggler you are and how good a 
lesman the dealer is. Some manufac- 
turers won't specify list price at all. It is 
useful in one way, however, since it lets 
you sort out the stripped, standard and 
deluxe models in each brand. 

Some discount houses—especially if 
overstocked—may offer a good buy. 
Don't overlook the department stores, 
though—many of them now meet (or 
beat) the discounters’ prices. 

There's one price gimmick you ought 
to know about. It involves the Federal 
Excise Tax. Uncle Sam puts this 10-per- 
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cent bite only on conditioners rated at 
X horsepower or less. There is no FET 
on units of one horsepower or more. The 
FET comes to just about the difference 
in manufacturing cost between a %-horse 
and a one-horse model. That's why you 
may find %- and one-horse units of equal 
quality selling for the same price. Still, 
don’t buy the bigger air-conditioning 
unit unless you need it, for reasons that 
are explained below. 

How much coolth? An air condi- 
tioner doesn’t really manufacture cold, 
but pumps heat—from inside your room 
to the outdoors. So what you want to 
know most is: How much heat can it 
pump? 

Beginning with the '57 models, the 
manufacturers tell you this, in British 
Thermal Units (BTUs) per hour. Until 
this year, air conditioners were rated by 
the equivalent to tons of melting ice, or 
by the horsepower of their motors. 
Horsepower doesn’t mean much: Some 
X-horsepower units can pump nearly as 
much heat out as some one-horsepower 
units, Choose a unit by its cooling capac- 
ity in BTUs per hour, not by its horse- 
power. 

The PS chart lists the cooling capacity 
for each unit. The figure given is the 
standard one—95° temperature, 50 per- 
cent relative humidity outdoors; 80° 
temperature and 56 percent relative 
humidity inside the cooled room—and is 
the rating you should find in the manu- 
facturer’s specifications. These rated 
cooling capacities have been measured in 
accordance with requirements set up by 
the Air Conditioning and Refrigeration 
Institute. 

In judging a conditioner's ability to 
deliver what it claims, note the compres- 
sor capacity. This tells you the size of 
the compressor—how much refrigerant 
it can pump each minute. 

How much cooling capacity do you 
need? That depends on just about every- 
thing from the number of people using 
the room to the location of shade trees 
outside. Very roughly, 5,500 to 6,000 
BTUs per hour will take care of a room 
as large as 400 square feet under very 
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How an air conditioner 
cools your room 


TWO SCIENTIFIC PRINCIPLES make the process of 
air conditioning possible: first, when a liquid 
changes to a gas it absorbs heat, and when a 
gas changes to a liquid it releases heat; second, 
varying the Pressure varies the temperature at 
which these changes take place. An air condi- 
tioner thus compresses gas so that it will change 
toa liquid, releasing heat outdoors, ‘Then it 

juces pressure so that the will change 
to a gas. In doing this, the liquid absorbs heat 
from indoors. Thus the conditioner picks up heat 
from ide the room and throws it off 
the house. 


into the air ou 


favorable conditions; and 8,000 BTUs 
per hour will handle up to 500 square 
feet. You can figure out exactly what is 
required for your room by filling in the 
table at the end of this article. 

Dehumidifying capacity. 
humidity, all right, that makes summer 
so mean. An air conditioner does some- 
thing about that. It cools by pulling air 
over very cold coils, and moisture in the 
air condenses on those coils—the same 
thing that happens when cold-water 
pipes sweat. The air that the conditioner 
blows back into the room is quite dry, 
which contributes a lot to making you 
feel comfortable. 

The PS chart specifies how much water 
each air conditioner can remove from the 
air per hour. Since it’s unlikely that 
you'll ever make the room air too dry— 
if you live in a humid area—the more 
dehumidifying capacity the better. 

This dehumidifying action is the 
reason why you should get an air condi- 
tioner with cooling capacity just right, or 
even a shade small, for your room. A unit 
that is too big will run for a short time, 
then shut itself off for quite a while—it 
cools the room quickly. The long off 
periods don’t matter much so far as 
cooling is concerned, since rising tem- 
perature will turn the unit on again. But 
humidity increases faster than tempera- 
ture. And your room will become un- 
comfortable from excess humidity during 
the long off cycles. 

Air circulation. The chilled and dried 
inside air has to be sent around the 
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room. And outside air must be blown 
over the condenser coils. This calls for 
two fans. You'll want to know: 

@ The size and speed of the motor, 
which drives both fans. Deluxe models 
offer two speeds (the slower speed is 
quieter). 

© The actual air-moving capacity for 
each job the fans do. In lower-priced 
conditioners, the inside fan only recir- 
culates room air through the cooling 
coils, but more expensive models can be 
set to take in some fresh air from out- 
doors or pull stale air out of the room. 

Most air conditioners have adjustable 
grilles, so that you can control to some 
degree the direction of the air flow. One, 
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HIGH-PRESSURE 
REFRIGERANT GAS 
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Mitchell's Roto-Cone, has a grille that 
turns with the air stream to spiral air 
around the room. 

Air filter. The most effective (and 
most expensive) is the electronic type, 
which catches very fine dust and allergy- 
causing pollen (as small as 1/25,000 
inch) in a high-voltage trap. Philco’s 
version, which is slightly different from 
the others, releases negative electrical 
charges into the air, a process that some 
doctors think benefits those who suffer 
from hay fever. 

Unless dust or pollen allergies are a 
serious problem for you, standard mesh 
filters will probably do. The metal and 
plastic types can be washed off when 
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dirty. The glass-fiber ones should be dis- 
carded when dirty and replaced. The 
bigger they are, the better. 

Noise. Air conditioners, like refrigera- 


8338 || 3| i | see tors, don’t make much, but you'll want 
so] 7s[is]2]3| soe to sleep with the thing running. Un- 
aud = =“*. fortunately, there's no objective way to 
met alge | a3:| 15 | 8 | B measure quietness, Decibel ratings are 
ute * to little help, for the kind of noise matters 
vas] 63 |] a |is 
Hg | 63/2) 2/8 more than loudness—a moderate hum 
; = ra may put you to sleep while even a faint 
a 8 whistle will keep you awake. 
me | 33 z What noise there is comes mostly from 
via 38 7 the air flow. So low fan speed and air- 
180 | 33 


but only clues. If you're the type that 
wakes up when the relay clicks on your 
electric blanket, better get a unit with 
an adjustable fan speed. 

Thermostat. Nearly all conditioners 
use expanding gas inside a bellows to 
control their operation. The sensitivity 

see of these thermostats varies quite a bit. 
Some are supposed to switch on or off 

with a two-degree change in tempera- 
ture, while others require a five-degree 
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uh 2 =] a seme ety in the electrical appetites of air 
i 600 is | Steet conditioners. You can get %i-horsepower 
vi a vere units that consume 7.5 amperes or 12 
in Kid fee amperes (115 volts in either case). You 
1 203 Hei can get one-horsepower jobs that prefer 
! 115 volts or 230 volts, Here are the pros 
ie ie 3| S| and cons: 
= = 2} st @ 7.5 amp-—115 volt-% horsepower. 
ie #3] 3: This can be plugged into a house wiring 
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~+*" circuit that you already have (in most 
it| ti cities), and it is very efficient (lower 
24| sere operating cost). But the first cost is high 
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240 z [we and the cooling capacity low. 
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%[ see This type has higher capacity and it’s 
24 | see! cheaper. But it is not so efficient, and it 
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power type, but not so high as the 230- 
volt one-horsepower jobs. You'll need a 
[Continued on 2: 
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STRAIGHT TALK TO PARENTS 


How to help your youngster toward 


Success Without 
a College Degree 


Opportunity doesn’t knock—it hammers for people with training 
that no college offers. Here’s how your child can acquire it. 


By David Lindsay 


HE Great American Dream in- 

| cludes a college education for the 

kids. The diploma is supposed to 

be a ticket to happiness and prosperity 

—the trim home on a tree-lined street, the 

shiny car, the “right” friends. Like most 
dreams, this one isn’t true. 

Two-thirds of the youngsters leaving 
high school this month will not go on to 
college. This lack of a college degree 
need not handicap them. They will ac- 
tually find more opportunities for sati 
ing careers—a greater number of jobs, 
and a greater variety—than their college- 
educated friends. Their pay will be as 
good, in many cases better. The gr: 
increase in income in the past 10 y 
went, not to holders of college degrees, 
but to men and women in the skilled 
trades. 

The explanation is simple. We need 
more and more skilled people for the 
complex jobs that modern civilization 
creates. There aren't enough such people 
now. Everybody knows about the scar- 
city of engineers and scientists. Not so 
well known is the more serious shortage 
of expert craftsmen and technicians. The 
U. S. Office of Education estimates that 
industry requires two to five techni 
for every engineer. That's 10 times 
many as we are turning out toda 

These exciting and profitable oppor- 
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tunities—in electronics, aviation, build- 
ing, nursing, business and many other 
fields—require the kind of training you 
say, Stanford or Illinois 
Tt can be acquired at other kinds 
of schools—technical institutes, junior 
colleges, extension schools, trade schools, 
and many others. 

Non-college education is now growing 
faster than any other type. Already there 
are 600 junior colleges, between 1,400 
and 1,600 business schools, more than 
400 private correspondence schools, 
1,115 nursing schools. The number in- 
creases every day. The education they 
give is a true alternative to college, not 
a second choice. 

College or not? You should decide 
about college training for your child 
early as you can. There are two maii 
points to consider: 

© Can you afford it? 

* Is your child suited to the academic 
schooling that is the standard college's 
specialty? 

Don’t answer either question too 
quickly. Money may not be the obstacle 
you think it is, as a later article in this 
series will show. The important point i 
What is your youngster like? If he is a 
whiz at books, truly outstanding in Eng- 
lish, history, math, then no chance for 
college training should be overlooked. 
But if he just gets by the academic 
courses while showing genuine ability in 
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other fields, he will probably be better 
off with some kind of specialized non- 
college schooling. 

School reports tell only part of the 
story. Talk to teachers and guidance 
counselors, who often spot abilities that 
don’t show up in schoolwork or even at 
home. Most important of all: By careful, 
long-term observation and questioning, 
find out what your youngster twants to 
do. It’s far better for him to become a 
topnotch mechanic enjoying his job than 
a so-so history teacher working just to 
make a living. 

If your decision calls for non-college 
training, you'll have more to do helping 
your youngster than if he were aiming 
for college. The range of possibilities is 
greater right straight through. You will 
have more choices to make about high- 
school courses; you must decide on a 
career much sooner; and selection of a 
school for after-high-school training will 
be complicated. Financing this kind of 
education may be more difficult: there 
are fewer scholarships, But fees are often 
moderate, and some schools are free. 

Picking the career. This comes first 
because everything else depends on it. 
Is your son fitted, by taste and talent, to 
be an electronics technician? A carpen- 
ter? Is your daughter best suited to nurs- 
ing? Drafting? There are three points in 
time where career choice is important: 

© At the beginning of high school. 
You must help your youngster choose be- 
tween the college-prep course and some 
other. 

© In the 11th grade. Most vocational 
training in high school begins then. 

® At high-school graduation. You 
must select a school for specialized 
training. 

The answer to this career question 
may freeze the pattern of your young- 
ster’s life for 60 years to come. So get 
all the advice you can. Specifically: 

© Take full advantage of high-school 
guidance and testing facilities. Expert 
guidance counselors know about rich ca- 
reers you may never have heard of. And 
they can tell, with surprising accuracy, 
which ones your child is likely to fit. 
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© Encourage your youngster to talk to 
people already working in the fields he 
prefers. He may be disillusioned of ro- 
mantic dreams—or awakened to the real 
value of a career he sneered at. 

© Urge him to try out his choice with 
appropriate summer jobs. 

In the end, you and he together must 
make the career decision. (We'll have 
more tips on this problem in an article 
next month. ) 

High school. With mighty few 
tions, your youngster will need hi 
school diploma. It itself represents 
training. And the best of the intensive, 
specialized training outside of high 
school is available only to high-school 
graduates. So keep pressure on him to 
finish school. What he studies is particu- 
larly important. He'll get a head start 
toward a good skilled job from voca- 
tional courses. 

Big-city schools teach aviation mechan- 
ics, machine-shop work, printing and 
so on. Many county vocational courses 
can give a high-school student as much 
as he'd get in a private trade school. For 
girls, the excellent secretarial training 
provided by many high schools may be 
all they need for good jobs right after 
high school. 

Steer your youngster toward basic 
courses that will establish a foundation 
of knowledge for his chosen field: metal- 
working and drafting for technical ca- 
reers, typing and bookkeeping for busi- 
ness careers. But don't specialize too 
much too soon. 

Don’t neglect the books. Book learn- 
ing seems dull to a boy planning to work 
with his hands, but it is important to- 
day in any occupation. A master carpen- 
ter has to read blueprints, figure stresses, 
estimate costs accurately. A top machin- 
ist lives with geometry and trigonometry. 

You can help here. Show your boy 
how you use mathematics, reading and 
writing in your job. Remind him that 
fast promotion goes to the man with 
rounded skills—the one who uses his 
head as well as his hands, who catches 
on fast to trade-journal articles, who 
writes a clear report to the boss. These 


How they s; mechanical tests are like is shown by the samples below, 

'y spot eal tatant prepared by th California Test Buren They 
Wuat does it take to make a good machinist, are typical of examination questions used to 
TV repairman, auto mechanic? Tests by psy- _ select students for technical training. Correct 
chologists reveal much about a youngster’s in- answers are shown upside-down at the bottom 
terest and aptitude for such work. What these of the page. 


4. When wheel F tums in the direction 
shown, wheel A 

[must turn in direction 1. 

‘2.must tun in direction 2. 

S.may tum in either direction. 


6. In order for wheel F to be tured, 
wheel A 
[must turn in direction 1. 


2.must tum in direction 2. 
‘3.may tum in either direction, 


3. If gear X turns in the direction shown, 
in what direction will gear Y turn? 


5. Rack Gcannot move. Rack Scan move arm R moves to the right. 

back and forth. As the bolt on wheel F  2.wheel X turns in direction 1. 

moves from position A to position BB ——_3.rack Sand arm R move in opposite, 
di 


7. Which of the two objects, with the 8. To the boy, the object in the water ap- 
center of gravity as shown, would fall pears to be in the position shown. Along 
over? If neither would fall, mark C. which line should the arrow be aimed in 
A B c order to hit the object? 
A B c 
ANSWERS: (0) (0) °L°(6) 926) S215) 8°1V) 0510) E10)" 
Copyright 1985465155, California Tot Bureau, Las Angle. 
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are all things best learned in high school. 

After high school. Most youngsters 
not bound for college want to go right 
to work. That salary check is almost 
irresistible. But unless the money is 
absolutely essential, you'll be wise to 
discourage it. Here's why: 

© Vocational courses aren't enough. 
For the best jobs, he'll need: intensive, 
specialized schooling after high school. 

© He will lear faster and better by 
attending school full- 
time. 

© If he must work 


You don’t have to live near a school 
to study a trade. Correspondence schools 
teach by mail everything from dress- 
making to diesel maintenance. 

The number of schools and their 
variety are astonishing. That's fine. But 
it complicates your selection of the right 
one for your youngster. Here is a brief 
description of what they are like, Even 
this list is far from complete. 

Public institutes. These prepare 
young men for the 
most widely available 


to help pay for his 
training, insist that he 
start part-time studies 
immediately. The 
longer he waits, the 
tougher education be- 
comes. 

Where to learn a 
trade. No matter 
what your youngster 
plans to do, he can 
find a school that will 
train him to do it be 


PS Articles Win Acclaim 
Porutan Science has been hon- 

ored with a citation from the Ni 

tional Father's Day Committec, 
57, The committee's award reads 


for performing an extraordinary 
service in presenting a series of in- 
formative and unusual articles writ- 
ten by outstanding authorities and 
designed to help fathers do a better 
job of geet their children toward 
the kind of education and career 
most suitable to their abilities and 
interests.” 


skilled jobs, such as 
drafting, building 
trades, machine-shop 
work, auto and diesel 
maintenance, TV and 
radio repair. Typical 
ones: Division of 
Technology, Utah 
State Agriculture Col- 
lege (Logan, Utah), 
Nebraska State Trade 
School (Milford, 
Neb.). Tuition range: 


ter. A New York vo- 
cational high school prepares youngsters 
for acting, dancing and singing; the Los 


to teach motion-picture techniques. In 
every industrial center public and pri- 
vate institutions train machinists, automo- 
bile repairmen, electronics technicians, 
draftsmen. Business schools are all over 
the country. There are schools for butch- 


even candlestick-makers 
1 technologists ). 


ers, bakers, 
(that is, chemi 


Wh 


to Write for Lists of Schools 


You'Lt, want to know more about schools 
that seem suited to your child's ambitions. ‘The 
first place to check is the department of edu- 
cation of your own state, For detailed informa- 
tion on particular types of schools, try: 

Technical institutes: National Counc of 
Technical Schools, 1807 MC St. N.W., Washinge 


~, Wash 
D. Cy and individual correspondence 


in 
schools such as those whose advertisements ap- 
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Nothing at all to $300 
or $400, but usually 
low. Admission requirements: High- 
school diploma and, for some schools, 
fairly good grades. Time in training: 
One or two y 

Private trade schools. Subjects range 
all the way from machine design to in- 
terior decorating. Quality of instruction 
varies—but state education departments 
usually list. schools meeting minimum 
standards. Typical ones: Northwest 
[Continued on page 206] 


pear regularly in the pages of Popular Science. 
Armed services schools: Career Opportunities, 

Military Personnel Procurement prin. The 

Adjutant General, Washington 25, D- C 
Adult-education courses: Nat cia 

of ‘Public Schoo!" Adult Edvestors 1901. 16th 

St. N.W., Washington 6, D.C. 


‘Junior colleges: American Association of Junior 
Colleges, 1783 Massachusetts Ave. N.W., Wash- 
ington 6, D.C. 


Nursing and medical-technician schools: Na- 

tional Heasve for Nursing, 2 Park Ave., New 
York 16, N. 

‘Secrctasian business-administration and ac- 
eta Bese ‘National Association and Coun- 
cil of Business Saticots, 601 13th St. N.W., 
Washington 5, 


ng antenna setup near Cincinnati is part of Voi 


of America’s world-wide network. 


In the contest between free-world radio and Soviet jammers, 
Nature has dealt us one trump the Russians cannot top. 


By Ernst Behrendt 


HE pace is quickening in the elec- 
tronic war between East and West 
Western radio technicians are 


wracking their brains to devise new ways 
to get the truth past the Iron Curtain 


into the Soviet Union and its satellites. 
The Russians are relentlessly stepping up 
their efforts to drown us out. 

Since the uprisings in Poland and Hun- 
gary last fall, the Communist bloc has 
moved to jam the Voice of America and 
Radio Free Europe on an unprecedented 
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MUNICH MONITOR aS Radio Free Europe's 
short-wave bands hourly. Research indi 
100 percent of RFE programs reach their targets. 


scale. When President Eisenhower made 
a world-wide broadcast recently, on 
VodA’s fifteenth anniversary, his message 
was carried by its 78-station network— 
and later rebroadcast in 43 languages. 
Arrayed against him—according to latest 
estimates of monitors in Munich—were 
more than 1,000 Communist jamming 
stations. And now the Soviet is extending 
its radio interference to the Middle East, 
setting up jammers along the frontier of 
Tran and in the Caucasus, in an attempt 
to isolate the troubled nations of this 
area from Western broadcasts. 

But it is costing them more than it 
does us. And in this war of the air waves, 
Nature is on our side. 

It all started back in 1948, when the 
Russians began to block the U. S. Gov- 
ernment-sponsored Voice of America 
which was hitting the whole Soviet Union 
broadside. In 1950, the Soviet also 
took countermeasures against the newly 
founded Radio Free Europe, an organiza- 
tion supported by contributions from pri- 
vate U. S. citizens to the Crusade for 
Freedom. RFE concentrated on Russian 
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HOW NATURE HELPS get the message throu 
When it’s daytime in Western Europe, night has 
fallen over the Soviet Union. RFE transmitters 


satellites—Poland, Hungary, Czechoslo- 
vakia, Romania and Bulgaria. 

At first, the Soviet had only 25 stations. 
When they found that these were not 
enough to plug the radio holes in the 
Tron Curtain, they increased it to 50, then 
100, then 250—and so on until their jam- 
ming network reached today’s vast size. 

What is jamming and how does it 
sound? Basically, it is simply transmitting 
a signal—a noise—on the same frequency 
as the broadcast itself. This noise can be 
created by a variety of electronic and 
mechanical devices. In World War II, 
the Germans jammed Allied radio com- 
munications with such diversions as the 
skirling of bagpipes, or the ear-rending 
whine of a buzz saw at high r.p.m. The 
Russians have done better: They are 
filling the ether with the stunning din of 
a locomotive as it might sound passing 
through your living room. Another much- 
used technique is dubbed “wobbulation” 
—from wobble and frequency modula- 
tion. By shifting the jamming transmit 
ter’s frequency back and forth across 
that of the broadcast signal, they achieve 


in Germany (in sketch above) and Portugal 
bounce short waves off the dense daytime Heavi- 
side layer into the satellite countries, while 


a sirenlike whistle calculated to blot out 
the human voice. Actually, a tape record- 
ing of any ugly or hard-to-ignore sound 
serves the purpose very well. 

But despite the Communists’ best ef- 
forts, we hold one trump card they can- 
not top. Nature is fighting on our side 
with the Heaviside layer. This is a layer 
of particles far above the earth. During 
the day, the sun ionizes the particles so 
that they bounce short waves back to 
earth as a mirror bounces back a beam 
of light. At night, ionization diminishes, 
and signals pass through the layer. 

Taking advantage of this phenomenon, 
Western engineers have erected powerful 
short-wave stations many hundreds of 
miles from the Soviet borders. These ric- 
ochet signals off the Heaviside layer into 
the USSR and its satellites. For three 
hours after night has fallen in the Soviet, 
it's still day in Western Europe. Hence, 
Red jamming signals pass ineffectively 
through the Heaviside layer. The best 
the Russians can do against “sky-wave” 
transmission is to use “ground-wave” 
jammers, which have a severely limited 


LIGHTER IONIZED 
LAYER 


Moscow 


BULGARIA 


most of the jamming impulses from Communist 
stations pass the much thinner night- 
time layer and fade away into outer space. 


range. The effect is like that of trying 
to put out a large-area fire with a short- 
range hose. 

Over the years, this electronic warfare 
has developed to a fine art, with Western 
technicians taking the lead in the battle 
of wits. Back in 1948, the U. S. Govern- 
ment-sponsored Voice of America de- 
vised Operation Cuddles, beaming 
broadcasts on wave lengths right next to 
Radio Moscow programs. To jam a signal 
and leave its next-door neighbor un- 
harmed is a tricky business—usually you 
end up jamming both, At first, the Rus- 
sians left the VoA alone. Finally, they 
decided that life without Radio Moscow 
was better than life with Cuddles, and 
they jammed both. That ended Cuddles. 

Then VoA and Radio Free Europe 
switched to the Brute Force method, a 
massive broadcasting onslaught. During 
the Poznan riots, for example, RFE con- 
centrated 22 powerful transmitters on 
Poland alone for some periods. 

Another means used by RFE to get its 
voice across is to narrow the normally 

[Continued on page 216] 
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Fastest bomber gets a ride from the world’s biggest 

Tue supersonic B-58 Hustler takes the air here under the belly of a 
B-36 in a remarkable air-transport operation. Minus its four jet en 
gines and other equipment, the delta-winged Hustler was partly tucked 
into the B-36’s bomb bay and flown nonstop from Fort Worth, Tex. 
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Picture News 


IN THE WORLD OF SCIENCE 


to Wright-Patterson Air Force Base at Dayton, Ohio, for extensive 
tests of air-frame strength under extreme temperatures. To make room 
for the load, inboard propellers were removed from the B-36, and it 
flew, unable to retract landing gear, on four piston and four jet engines 
Both Convairs, the Hustler has a 55-foot wingspan, the B-36, 230 foot. 


Air-conditioned walk beats heat at shopping center 


‘Winpow shopping is a breeze at this San Antonio center even with the 
Texas temperature at 100. Air conditioners, installed in three of the 
adobe-brick supports, cool this enclosed walk at North Towne Plaza. 


Curbside phone lets motorist make calls from car 

Curs service for automobile drivers is being tried out by the Chicago 
telephone company. Here the first call is being put through on one of 
three new weatherproof test phones installed at street curbings. 
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PICTURE NEWS 


Copter lays aerial-tram cable 

Hoppin rom the rim of Grand Can- 
yon, a helicopter starts laying the first 
cable of an 11,500-foot aerial tramway to 
Bat Cave, 600 feet up from the foot of the 
opposite wall 

This U.S. Steel project will permit 
mining deposits of guano fertilizer left by 
prehistoric bats. Vacuumed out of the 
cave, the powder will go by bucket tram 
to a packing plant on the canyon rim. 
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Rebuilt Berlin goes modern 
THE imaginative lines of this church 
in the British sector of West Berlin are 
a departure from the bombed-out Gothic 
structure it replaces. Rebuilding is giving 
architects a field for new ideas. 


Scooter gets fancy tail fin 
Morr automotive styling has hit the 
scooter makers. This 1957 Cushman Road 
King, in a range of two-color combina- 
tions, has a streamlined rear deck ter- 
minating in a sporty tail fin. Extensive 
re-engineering includes a new motor. 
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He fires from Flying Platform 

‘Tue ease of controlling the Army’s Fly- 
ing Platform shows in this stability test. 
Its GI pilot has both hands free to fire his 
rifle. Hiller Helicopters, developer of the 
ducted-fan craft, is now designing a ver- 
sion with three 44-hp. engines. 
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Prop-jet under test uses four squared-off blades 

Tue stub four-blade propeller mounted outboard on the test plane 
above will powe short-to-medium range iner, 
Seared to an es a 131%4-foot bite compared to 15 feet for 
the conventional prop at right. Slow blade-tip speed cuts cabin noise. 


Double-decker boxcar freights eight automobiles 

Dovatine the capacity of its older automobile-delivery freight cars, 
the Canadian National Railways has put into service 25 of these 78-foot 
double-deckers. The new all-steel boxcar, 34 feet longer than the or- 
dinary car, carries eight autos—four each on upper and lower di 


Bedecked with cameras, paratrooper films as he falls 

cTIoN close-ups above—a pal diving off, and in free fall—were caught 
by Andre Suire, a French rooper, before pulling his ripcord. Shown 
below with his head harness mounting two movie cameras, Suire shoots 
each from the ear while hurtling through space at up to 125 m. p. h. 
Object is to click visual record of just what’s going on during a jump. 
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New midsection “stretch: 
tanker, increases payload 


U.S. suiryarps are doubling the life 
of war-built T-2 tankers and enabling 
them to carry more oil. How it’s done 
is shown in these photos of the Gulf Oil 
tanker Gulfmeadows being “jumboized.” 

A new and larger midsection is built 
while the ship is still in service. In dock, 
the old 160-ton midships house is moved 
to the ship’s new cargo section (at left in 
photo 1). 

Separated from the stern (foreground, 
photo 2), the bow and old middle are 
floated out, and the new midsection floated 
in (photo 3) and welded on. The bow is 
finally cut off, welded in place, and the 
old, worn-out cargo section scrapped. 

Gulf is “jumboizing” nine ships in all, 
Amoco four, Socony-Mobil two, and other 
companies four in an initial program. 


4 4. “Jumboized” 
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Helicopter takes on new job: tows 3,000-ton ship 
Wnirninc away with versatility and power, this H-21 helicopter pulled 
a lumbering 3,000-ton LST at five knots during practice runs at the 
Navy’s amphibious base at San Diego, Calif. The flying tugboat hauled 
the 382-foot tank-landing ship at about half the vessel’s normal speed 
and the LST was more maneuverable than when under its own power 
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School's “cogwheel” library pours light into alcoves 
GLAssEp-IN on both sides, each “tooth” projecting from this circular 
lib at the new Middleville Road High School, st Northport, L.L, 
forms a well-lit but semi-private study alcove. Exterior view of an alcove 
jown at lower right. The library is at the hub of the campus-type 
buildings designed by Ketchum, G & Sharp, New York architects. 
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Two-ton bulldozer gets a lift on its way to work 

Horstep by pulleys, this bulldozer is leveled off for a landing on the 
10th floor of the old Marguery, swank Park Avenue hotel being demol- 
ished for a 52-story New York office building. It took three minutes to go 
up, landed in 15, and will work its way down, pushing debris into chutes. 
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PICTURE NEWS 


Super Corvette wears magnesium body and wheels 

Crrevroter has its “dream car” running—a hand-built experimental 
Corvette SS (S for super; S for sport). Some innovations: magnesium- 
alloy body and wheels, tubular frame and much aluminum in the chassis, 
cutting weight half a ton to 1,850 pounds. It has a 92-inch wheelbase, 
DeDion rear suspension, four-speed transmission, and a fuel-injected 
V-8 that develops more than 300 hp. from a 283-cubic-inch displacement. 


Radio pill broadcasts what goes on in digestive tract 
‘Tue world’s smallest FM radio station, put into the 11-inch capsule 
at left so it can be swallowed, broadcasts news of a patient’s health. 
A sensitive diaphragm at one end responds to pressure changes in the 
digestive tract. At right, the antenna that picks up the signals is 
held against Dr. Vladimir K. Sworykin, of the Rockefeller Institute, 
by Dr. John T. Farrar, of the Veterans Administration. The transis- 
tor device, now being tested, was designed by them and built by RCA. 
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Skyhooks raise the roof on new factory 

A THREE-QUARTER-ACRE, 1,400-ton slab of concrete, the center section 
of a huge roof, leaves the ground above as it starts its rise on “‘skyhod 
to the top of 26-foot supporting columns. One 900-ton end section, 
waflled underneath to save weight, is already in place, and another will 


Electronic range finder works by speed of light 
Operative surveying equipment developed by Army Engineers at Fort 

Belvoir, Va., the master sergeant at far right gets a precise distance me 

urement from a geodimeter. This electronic-optical instrument tells how 


Rail car rides on four wheels 
‘Two-wHEEL, spring-suspension trucks } 


that automatically recenter themselves on 
the rail roll this long German car on its 
way, eliminating costly four-wheel trucks 
and saving track maintenance. The weight 
of the diesel-powered coach is carried on 
rubber-ball rollers (drawings at right) 
that dampen wheel noise. 


Skin divers test pressurized plane cabin in water tank 

‘Tue number of flights at 35,000 feet that a C-130 transport’s pres- 
surized cabin can stand without failure is tested by the Air Force under 
water. Here two skin divers check for hydrostatic fatigue in a 270,000- 
gallon steel tank at Marietta, Ga., after 20,000 simulated flights. 
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PICTURE NEWS 


Camera on pole takes photos in radioactive-waste tank 

To Ger pictures inside a “hot” tank emptied of radioactive waste, 
General Electric technicians at Hanford, Wash., mounted an old copy 
camera on a steel pole h and shutter were tripped by solenoid. The 
disk shield was calibrated to get shots covering a full 360 degrees. 
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Delicate mechanical hands shave by remote control 
In A demonstration of precision tasks performed by remote control, 
British technicians showed this shaving stunt. Like “master slaves” in 
the U.S., their device was developed for long-range research with radio- 
active substances. It duplicates every movement of the operator's hands. 
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How Did Your Car 
Get Its Name? 


J VERIONE: knows that the Ford is named after Henry Ford, 

but not one person in a thousand knows how the other 
American cars got their plain or fancy titles. Even most dealers 
haven't the foggiest notion how the names of the automobiles 
they sell originated. The quiz below gives four possible deriva- 
tions for each name. Which one is right?—Herbert Kondo. 


BUICK 

1. A famous used-car 
dealer 

2. A plumber 

3 all Street tycoon 

4, An American inventor 


CADILLAC 


1. An Indian tribe 

2) An American auto 
pioneer 

3. A French military 
commander 

4.4 movie, ‘the Solid 
Gold-- 


CHEVROLET 


1. A famous race driver 

2. A French war hero 

3. A famous French 
comedian 

4. A popular song, “See 
the U.S.A. in Your 
Chevrolet” 


CHRYSLER 


. The Chrysler Building 

: The Chrysler Corpora 
tion 

3. Kreis Lehr, German 
auto tycoon 

4, Walter P. Chrysler 

DE sOTO 

1. A Spanish explorer 

2. A famous French 
race driver 

3. A city in Missouri 


4. A ship in the Italian 
Navy 


DODGE 

1. The Brooklyn Dodgers 

2. The car’s ability to 
dodge through traffic 

3. Dodge City, Kan. 

4 The Dodge Brothers 


pe 


Please turn 


FORD 


1. Henry Ford 
2 Henry Ford 
3. Henry Ford 
4. Henry Ford 


1. An English explorer 
2 A river in New York 
3. An pAmetieas business- 


4. The world’s second larg- 
est department store 


JEEP 


1, An animal in “Popeye 
the Sailor” 

2. The J.E.E.P.—Joint 
Expeditionary Echelon 
Patrol of World War II 

3. J. P. Morgan 

4. A famous song, 
“Jeepers Creepers” 


LINCOLN 


1. Lin Kun, Chinese 
jinrikisha magnate 
incoln Steffens, famed 
journalist 
3. Lincoln, Neb. 
4. Abraham Lincoln 


MERCURY 


1. The metal, mercury 

2, The Roman god, 
Mercury 

3. The planet, Mercury 

4, Marie Curie, whose 
name was Americanized 
to Mer Cury 


1, 

2 

3. Nashville, Tenn. 

4. Nashua, a famous 
race horse 


the page to find the answers 


OLDSMOBILE 


1, A famous song, “In My 
Merry Oldsmobile” 
The fact that it’s one of 
the oldest U.S. cars 
Ransom E. Olds 

Ye Olde Mobile Car 
Co., Detroit 


ep p 


PACKARD 


1. Two brothers 
2. Three brothers 
3. Four sisters 

4. Five spinsters 


PLYMOUTH 


1. Plymouth Rock, Mass. 
2. A ship in the U:S. 


4. Plymouth, England 


PONTIAC 
1. An Indian tribe 


4. A river in the 
eastern U. S. 


STUDEBAKER 


1. A studious baker 

2! An Indian tribe 

3. ‘Two 19th-century 
wagon builders 

4. A family of Quaker 
pioneers 


WILLYS 


1. A former U. S. Am- 
bassador to Poland 

2. An ingenious auto 
inventor 

3. A chemist 

4. A Poputar Science 
editor 
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Your Car’s Name... Answers to quiz on preceding page 


Buick was named after (2) a plumber, 
«David D. Buick, who became an auto 
pioneer and built the first Buick. Just be- 
fore he died, Buick was a clerk in Detroit. 


Cadillac honors (3) a French military 
commander, Antoine de la M. Cadillac, 
who founded the city of Detroit in 1701. 


A famous race driver (1), Louis Chev- 
rolet, has the Chevrolet car named after 
him. The song, “See the U.S.A. in Your 
Chevrolet,” came later. 


The Chrysler is named after (4) Walter 
P. Chrysler. So are the Chrysler Build- 
ing and the Chrysler Corporation. 


De Soto honors the pioneering spirit 
f (1) Spanish explorer Hernando De- 
Soto. He discovered the Mississippi. 


Dodge got its name from (4) the 
Dodge Brothers Horace and John, early 
automobile manufacturers. 


Ford—you're absolutely correct! 


Hudson is named after (3) a prominent 
American businessman, Joseph L. Hud- 
son. So is the second largest department 
store in the world, Hudson's of Detroit. 


Any World War II veteran 
that the Jeep got its nam 
animal in “Popeye the 


an tell you 
from (1) an 
lor.” 


Lincoln honors (4) Abraham Lincoln. 
The car was first built in 1921 by Henry 
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Leland, who was a great admirer of Lin- 
coln. So were Henry and Edsel Ford who 
bought the Lincoln in 1922. 


Mercury was named after (2) the 
Roman god, Mercury, noted for his 
speed as the messenger of the gods. 


Nash got its name from (2) Charles W. 
Nash, one-time president of Buick, who 
in 1917 bought the Jeffery car and 
renamed it. From 1900 to 1914 the Jef- 
fery had been the Rambler. 


Oldsmobile honors (3) Ransom E. 
Olds, as does the Reo (R.E.O.) line of 
trucks. “In My Merry Oldsmobile,” by 
Gus Edwards, was a hit song in 1905. 


Packard is named after (1) two broth- 
ers, James and William Packard, noted 
pioneers in the auto industry. 


Plymouth honors (1) Plymouth Rock, 
Mass., and the pioneering spirit of the 
Pilgrims who landed there. 


Pontiac is named after (2) Chief Pon- 
tiac. So is the city of Pontiac, Mich. 


The Studebaker Brothers (3), famous 
19th-century wagon manufacturers, have 
the Studebaker named in their honor. 


Willys is named after (1) the U.S. Am- 
bassador to Poland (1930-1932), John 
North Willys, who was also an early auto 
manufacturer. He started the Willy: 
Overland line of cars. 


IY NEXT MONTH'S BONUS BOOKLET 


} What to Do When Your 
Car Conks Out... 


You'll feel safer with this valuable booklet in your 
car's glove compartment, whether you have a good deal 
of car know-how or none at all. 

A quick-check chart helps you, first, to localize the 
trouble when your car goes dead. Then clear illustra- 
tions take you through step-by-step tests by which you 
can pinpoint the trouble, and make emergency repairs 
with only screwdriver, pliers and wrench, 


New Ideas from the Inventors 


Buffer Shield Protects Riders. This 
plastic inner windshield might reduce 
injuries when short stops or crashes 
throw passengers against the glass. Fitted 


Disposer Collects “Used"’ Gum. On 

the theory that people wouldn't drop 
chewing gum on floors or stick it under 
chairs if they had a better place to put it, 
this inventor has designed a collector 
can—with disposable inner bag—for use 
in theaters, planes, buses, and the like. 


to older cars, or built into new ones, the 
transparent, impact-absorbing plastic 
would be made resilient by air trapped 
inside and spring mounts. 


3 Cartridge Cools Picnic Drinks. 
Sealed in separate chambers, sub- 
stances in this cartridge would mix when 
the cap was pierced. The resulting chem- 
ical action would absorb heat, cool the 
bottled drinks. The plastic tube would be 
discarded when the drink had chilled. 


Please turn the page for more new ideas 
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More inventors) ideas 


Holder Times Eggs. The level to 

which you filled this cooker would 
determine when the steam whistle blew, 
to signal that your eggs were done soft, 
medium or hard. The inner tray would 
have a wooden handle so you could con- 
veniently lift out the eggs to serve them. 


G Cycle Kit Grows With Child. With 
these interchangeable parts, and an 
adjustable wrench and screwd: 
could build a scooter or small 


Bather’s “Cap” Forms Wings. Fas- 

tened under the chin like this, thes 
inflatable collars would hold a swimmer’s 
head safely above water. Unhooked, 
they'd trail freely behind the bathing 
cap, where they would not interfere with 
free movement of the wearer's arms. 


a child. then enlarge or convert it as he 
grew bigger. The kit would contain com- 
binations of forks, wheels and axles; re- 
usable pedals, handle bars and seat. 


IIB roruiar science 


1 Drill Shank Fits Any Chuck. Drills 
made with this tapered, star-shaped 
shank could be used interchangeably in 
a brace or electric drill. Having six 
points, the shank could be gripped firmly 
by the two jaws of a brace or the three 
jaws of a common drill chuck. 


Holder Catches Ashes. You wouldn't 

have to worry about where to flick 
your cigarette ashes if you had a combi- 
nation holder and collector like this. The 
slide-out receptacle would be suspended 
below the shaft (right), or, when needed, 
could be extended as shown—or even 
slipped off and used as a pocket ash tray. 


Q Dressing Room Attaches to Car. 

With this portable, curtained booth 
bracketed to your car, you could change 
clothes at the beach in privacy and com- 


fort. Adjustable flanges on the curtain- 
supporting arms would hook into the up- 
per and lower channels of car window. 


10 Evan D. Mills, Lox Angetess 4. Ni 
Norman MW. Halses, Jackson Heights, N- Yai 3. No 
to Lamar F. Johns, Pottsville, Paci 6, Na 36 


‘Roland 


Wilson, W aihington, D.C; 7. No. 2,700,701 ta Hugh P. Gi 
jo. 2.706.484 to Perce Le Tiller 
Nathan Carson, Houston, T 


Commicsioner’ of Patents, Washington 23, D. Cw at 2 
each. To write to an inventor. if the address given above tt 
fnraficient, sou may address him {by name and patent num: 
ber) in care of the Commissioner of Patents 
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Who Owns 


HE ancient Romans claimed the 
| pace over their land all the way 
to “heaven.” But that concept is 
now as old-fashioned as the toga. We 
know that a cone of space extending out- 
ward from the U. S. would sweep the 
far heavens at a fantastic rate of speed 
as the earth rotates, and that whole gal- 
axies would alternately pass through the 
cones of first one nation, then another. 
Today, a nation’s sovereignty is generally 
conceded to extend upward only to the 
limits of the atmosphere (seven miles). 
Not everybody is happy about this, 
however. For instance, Oscar Schacter, 
Director of the United Nations General 
Legal Division, says that each nation’s 
sovereignty should extend to the altitude 
where aircraft can be sustained in flight. 
Andrew G. Haley, chairman of the 
board of the American Rocket Society, 
says the limit should be where absolute 
pressure drops to zero (about 100 miles). 
And Dr. John C. Cooper, writing in the 
International Law Quarterly, suggests: 
You own as far up as you can control. 
But they all agree that the nations of 
the world must settle the sovereignty 
issue, No space laws can be written until 
then—or solid claims laid to lands on 
moons or planets. 


& FOR space itself, most jurists agree 
that it will remain free for use by 
all nations, just as the sea is free today. 
What about laws of navigation, and 
jurisdiction over crimes in space, such 
as piracy? According to Rear Admiral 
Chester C. Ward, the Navy's Judge Ad- 
vocate General, such laws will probably 
evolve in the same way our sea laws 
evolved—by consent among nations. 
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Outer Space? 


7 That is why our IGY space satellite 
program is of such tremendous impor- 
tance, We could have caused an interna- 
tional crisis with our 21-inch satellite 
because it is going to violate the sover- 

ignty of a dozen nations as it spins 
through the lower reaches of space. But 
50 nations have already assented to the 
program, thereby making the satellite 
“legal” under international law. 

Acceptance of the satellite, however, 
establishes a precedent for only one 
thing: freedom of space travel. Deciding 
who will own the planets and work their 
mineral deposits is another matter. 

Custom, again, will probably decide, 
but the nations will be guided by history. 
Columbus, to establish a firm claim on 
Haiti, left part of his crew as an occupa- 
tion force; planting the Spanish flag was 
not enough. And recently in a dispute 
between Norway and Denmark over 
Greenland, the Permanent Court of Inter- 
national Justice at The Hague said that 
establishing a claim required the “. . 
intention and will to act as sovereign, 
and the exercise of such authority.” 


MOS? intsts today believe that the 
planets will remain free for use by 
all. It just doesn’t seem right that a gov- 
ernment from earth should stake a claim 
on one of the heavenly bodies. 

By the same token, mineral deposits 
will probably be “owned” by those who 
use them, the way oyster and clam beds 
are “owned” and worked on earth. 

More and more world organizations 
are looking into these problems. The In- 
ternational Civil Aviation Organization 
recently began studying space law. The 
International Astronautical Federation 
has just been made an official consultant 
to UNESCO. 

But some lawyers are impatient. Space 
travel is near, they believe. Sweeping 
new concepts of law must be developed 
—soon—to solve the problems that will 
crop up.—Eliot Tozer. 


Science now tells you what causes, 
and how to avoid— 


Those 
Deadly 
Highway 
Ghosts 


By George J. Barmann 


NE night not long ago, a 
Cleveland newspaperman, 
driving through New Mexico, 
suddenly saw a towering 
apartment house in the lights 
of his speeding convertible— 
directly across the road! 
The reporter yanked the 
wheel to avoid the crash. He _ 


DRIVING THROUGH NEW MEXICO, a Cleve- 
land newspaperman suddenly saw a 
towering apartment house across the road. 


managed to make a skidding, tire-shriek- 
ing stop just short of the brick-and-stone 
entrance to the building. Trembling, he 
looked again, There was nothing there. 

“I sat in the car for a few minutes, 
and then I don’t think I was ever so tired 
in my life,” the reporter recalls. “I took 
it easy to the next town and fell into bed 
like a smokestack tumbling over.” 

Scientists could have warned him that 
he was heading for trouble. The news- 
paperman was hurrying to the West 
Coast on a quick holiday. He was driving 
too many miles without sleep. What he 
saw was a “highway ghost.” 

Many experts, working in university 
laboratories and out on the nation’s roads 
to study and solve the complex problems 
of driving, report that a motorist’s fa- 
tigue, often accelerated by “highway 
hypnosis,” induces this weird phenome- 
non. They say that long, monotonous 
stretches of road, the purr of the engine, 
the ceaseless whir of traffic, plus the 
nearly effortless task of operating a 
modern car, and other factors, put a 
weary driver into a trance. He “sees” 
emergencies that do not exist. 

These scientists and engineers can only 
guess the number of drivers who go 
smashing and spinning to their deaths 
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each year trying to avoid ramming into 
ghosts. But survivors, confiding to re- 
searchers and friends, tell chilling stories: 

An upstate New York stock farmer, 
fond of county fairs and the harness 
racing at Goshen, was driving home from 
a Farm Bureau meeting late one night. 
Spring plowing had been robbing him 
of his normal rest. 

“I was coming pretty fast down the 
road when I went into this curve,” he re- 
calls. “There, right in front of me, was 
a great big grandstand, with all its flags 
flying in the wind. I pushed the brake 
as hard as I could. I'll bet I left $5 worth 
of rubber on the pavement. By the time I 
got out of the car, the grandstand was 
gone. There was nothing in the dark 
except the crickets.” 

A Nebraska insurance man, returning 
from a convention in Omaha, had been 
making coffee stops to stay awake. He 
had an important appointment the next 
day and wanted to get home by morning. 

“As I came over a hill top, it hap- 
pened,” he says. “A big office building 
stood smack across the highway. I could 
even see the gold lettering on the win- 
dows and the bright glass doors. It 
looked just like the home office in Con- 
necticut. Good thing I was using my 
seat belt . . . the stop would have put 
me through the windshield. I was really 
shaking. Then I looked again. There were 
only some lights down the hill.” 


DRE who see strange sights may 
feel ashamed after they recover 
from their fright. 

But scientists assure you that highway 
hallucinations have nothing to do with 
your mental competency. 

Prof. Alfred L. Moseley, Boston con- 
sulting psychologist who was first to 
identify the phenomenon of the “high- 
way ghost,” has investigated hundreds 
of these cases for the Harvard School of 
Public Health. He reports that “hypno- 
gogic hallucinations,” as he classifies 
them, happen when you are on the 
border between being awake and asleep. 
He explains: “You are worn out, and you 
subconsciously want to stop. So your sub- 


The battle of the billboards 


With a multi-billion-dollar U.S. highway pro- 
gram already under way, « knockdovn-dragout 
ttle has been going on over the erection of 
billboards along the new roads. Favoring anti- 
billboard laws are such organizations as 
AAA, the Natural Wildlife Federation, and the 
‘National Parks Association. Arrayed against the 
anti-billboardists are outdoor advertisers, motels 
and restaurants. 


conscious conjures up a reason—that 
imaginary obstacle—to get you off the 
road to rest.” 

Prof. Moseley, who has traveled thou- 
sands of miles on major highways in the 
United States and Mexico, observing 
and interviewing drivers, feels sure that 
the road phantoms are responsible for 
many mysterious traffic collisions and i 
stances of automobiles suddenly running 
off the pavement. 


‘OME authorities, notably those at the 

Institute of Transportation and Traf- 
fic Engineering of the University of 
California at Los Angeles, recommend 
dramatic warnings for motorists. They 
suggest that certain monotonous stretches 
of road be marked with signs, cautioning 
against the possibility of hallucinations 
and other psychological hazards that may 
occur with prolonged driving. 

The California scientists point to a sec- 
tion of U. S. 66, in western New Mexico, 
where in one year alone 900 accidents 
took hundreds of lives. The researchers 
found that most of those killed were 
from outside New Mexico. Police, stop- 
ping weaving autos, frequently discover 
overtired drivers. This is one place, for 


A prime issue in the debate has been the evalu- 
ation of billboards as a means of combating 
“highieay hypnosis.” The accompanying article 
tells you what science has learned about this 
strange phenomenon. 

Next month, be sure to read two outstanding 
features: “How Doctors Now Use Hypnotism 
Safely,” and “Which Are the Deadliest Days?” 
in July Porutan ScteNce. 


example, where the UCLA men would 
post their signs warning of the dangers 
of road fantasies. 

Fundamentally, these just-before-sleep 


“| WAS COMING PRETTY FAST when I went 
into this curve . . . There, right in front 
of me, was a great big grandstand.’ 


visions are similar to those that children 
have when falling asleep. Prof. Moseley 
notes, however, that in the case of a 
child, the only disturbance is a cry for 
mother about the big, black dog, or white 
horse, near his pillow. But such visions, 


[Continued on page 226] 


How you can fight “highway hypnosis” 


Here are 10 suggestions offered by Dr. A. R. 
Lauer, director of the Driving Research Labora- 
tory at Lowa State College: 

1. Make frequent stops at regular intervals. Get 
out of the car, walk around a few minutes, 
take a nonalcoholic drink or a smoke. 

2. Roll down a window to change the tempera- 
ture in the car. 

3. Chew gum or eat candy while you drive. 
Change your speed every 15 minutes or so on 
Tong trips. 

Eat moderately and of light foods before 


- os 


starting out and while you are on the trip. 

6. Sit up straight. 

7. Invite another driver along, when possible, 
and take turns at the wheel every hour. 

8. Welcome back-seat driving, if it is not dis 
tracting; conversation often helps keep you 
attentive. 

9. Read signs along the way. 

10. Take off your shoes now and then and drive 
in your stocking feet. 

But the best advice is this: Get off the highway 
and sleep! 
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The deadly Sidewinder buzzes when it senses an enemy jet’s 
heat, then, like its namesake, hurls itself at the source. 


Missile Strikes 
Like a Rattlesnake 


By Jerry Hulse 


MAGINE that somewhere U. S. jet 

fighters are moving in on enemy 

bombers. The enemy pours on the 
flame in a frenzied effort to escape. 

This could be his gravest mistake. 

For now we possess a remarkable new 
air-to-air guided missile, the Sidewinder, 
that fairly feeds on fire, pursuing it with 
uncanny accuracy. Because of that, the 
foe's flaming afterburner is his own worst 
enemy. 

Once this amazing missile announces 
to a fighter pilot, with an eerie buzz in 
his earphones, that it has detected an 
enemy plane's fire-spitting tail, the pilot 
pushes a button that unleashes it (singly 
or in salvos) from launchers beneath 
the wings. 

It is useless now for the enemy to 
dive for cloud cover; there is no escape. 
Like a piece of iron attracted to a mag- 
net, the flame-hungry missile zeroes in 
for the kill, withstanding from 10 to 14 
G's in tight pursuit, striking at a speed 


Below, a § 


idewinder “homes” on a flare-burning drone two miles away and blows it apart. 


more than twice that of sound. So accu- 
rate is its aim that it will usually wham 
right up the tailpipe of the jet it has 
sought out. 

The Sidewinder was named for the 
deadly rattlesnake native to California’s 
Mojave Desert, where the missile was 
developed. Like a rattler, it strikes when 
it senses alien heat, hurling itself uner- 
ringly at the source of the heat. Again, 
like the rattlesnake, it sounds a warning 
before uncoiling its force. 

Strictly speaking, it is not heat as we 
know it th tracts the Sidewinder, but 
the infrared rays that are a product of 
heat. The hotter an object is, the more 
infrared rays it gives off. So, in effect, the 
hotter a target is, the more surely does 
the Sidewinder find its way to it 

The slender, blunt-nosed missile is 
nine feet, five inches long and a bit over 
four inches in diameter. It weighs 155 
pounds, The heart of its guidance system 
is in its four-inch plastic nose, where 
a “tracking telescope” seeks out the infra- 
red radiation emitted by hot machinery 


. : 
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and homes on it to strike with fury. 

This infrared seeker will even chase 
a piston-driven airplane to kingdom 
come by locking on the plane’s exhaust. 

So sensitive is the Sidewinder’s nose 
that a major test of the missile’s combat 
readiness is to wave a flashlight before 
it. Lf it buzzes and its tracking telescope 
whips around to follow the light (whose 
infrared-producing “warmth” it can de- 
tect), it is all set to kill. 

The Sidewinder is a remarkably simple 
weapon. One scientist describes it as 
“nothing more than an artillery rocket 
with a little steerage built into the nose.” 
Unlike other air-to-air missiles, the rock- 
et of the Sidewinder is actually part of 
the airframe. 

While other guided missiles are jam- 

packed with electronics, the Sidewinder 
contains only seven vacuum tubes—no 
more than a good table radio. Further, it 
is constructed almost solely of aluminum, 
rather than strategic metals. 
s a result, the Sidewinder is Ameri- 
ca’s cheapest—as well as one of its dead- 
liest—air-to-air birds. Mass-produced at 
$800 a copy, about the same price as a 
rocket equipped with proximity fuse, it 
is capable of knocking down a $10,000,- 
000 enemy bomber. 

Missile builders are usually reluc- 
tant to discuss price. But I am told that 
one radar-guided beast—also air-to-air— 
costs at least $8,000. Some say this figure 
is far too conservative and that $25,000 
would be closer to the truth. 

Little wonder, then, that the scientist 
who developed the Sidewinder was 
handed the highest cash award ever 
given under the Government Incentive 
Awards Program—$25,000. In presenting 


124 rorutar science 


this award, Admiral Arleigh A. Burke, 
Chief of Naval Operations, said that 
nothing since the atom bomb had “done 
so much for the Navy” as the Sidewinder. 

The weapon's 42-year-old inventor 
hardly fits the picture of a grim scientist 
whose missile monster would chill the 
vodka in the most intrepid Red ace. 
Peering from behind his horn-rimmed 
glasses, he seems more like a bashful 
college professor. 

This gentleman is Dr. William B. Mc- 
Lean, technical director of the Naval 
Ordnance Test Station (NOTS)—en- 
compassing an area greater than that of 
Rhode Island on the Mojave Desert at 
China Lake, Calif. 

Rear Admiral F. S$, Withington, chief 
of the Navy's Bureau of Ordnance, de- 
clared recently that Dr. McLean's 
achievement had saved the government 


INVENTOR, Dr. 

ight), a modest ‘ind dedicated 
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an estimated $46,000,000 just during the 
first year of production. Mainly, this 
figure is based on cost comparison with 
other air-to-air birds. 

The Navy also points up the compara- 
tively low development costs of the Side- 
winder, something less than $26,000,000. 
Costs were held to a minimum bec: 
much of the research was completed be- 
fore Sidewinder was accepted as a Navy 
project. 

McLean devoted three years, from 
1948 to 1951, using 20 to 40 hours of his 
spare time each week, to the program. 
This in addition to his regular duties as 
then chief of the fire-control section at 
NOTS’ experimental operations depart- 
ment. 

During this time McLean developed a 
hot interest in a power unit for model 
planes and toys that the British were 
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INFRARED RAYS 


FROM TARGET Derector 


AN INFRARED GUIDANCE SYSTEM, like that of 
the Sidewinder, contains elements like 

Infrared rays from the target are focused and 
“detected” —that is, converted into electrical sig- 
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manufacturing. The explanation was 
simple: 

He wished to power his missile with a 
slow-burning solid propellant. But mis- 
sile builders were then interested mainly 
in fast-burning fuels that would give a 
sudden, swift boost. By chance, McLean 
learned that the British toys were pow- 
ered with a slow-burning fuel. He or- 
dered them by the dozens—so he could 
study their small fuel capsules. 

He had to improvise a lot in those 
days. At NOTS there is no wind tunnel 
for testing missile models. So McLean 
uprooted his wife's clothesline pole, 
placed the missile model on one end and 
then stuck the whole works out the win- 
dow of his beatup jalopy. A race-happy 
engineer named L. T. Jagiello drove the 
car at reckless speed across a nearby dry 

[Continued on page 218) 


CONTROL 
MECHANISM 


From AVIATION WEEK 


amplified, power servo motors that 
tn the the control ins and steer the missile. The 
system is light, small, simple and, unlike 
radar, doesn’t tip an enemy off to its presence. 
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Aids to Living 


1 Snap-on awning for air con- 
ditioners shades the condens- 
er from sun, and protects it from 
rain. A spring hooked around the 
back of the room cooler snaps 
into a track on the adjustable 
awning to hold it in place. Cool- 
ing the cooler, says the maker, 
increases its efficiency so that it 
can handle from 10 to 20 percent 
more room space when laboring 
under direct rays of the sun, 


| 
mt 


kl 


2 Starless-drag reel gives you 

ariable control to match line 
om while playing a fish, It 
like a bicycle coaster 
Alternate metal and fiber 
washers on a threaded gear 
sleeve apply braking pressure as 
the handle turns—said to be the 
first big change since the star 
drag’s invention in 1911. A stop 
holds maximum drag below line 
breaking point. There are re 
for lake, surf, deep-sea fishing, 


Cabana for trailer dwellers has dou- _ interlock and are joined without screws, 

ble walls of aluminum with a hone bolts or nuts. Even the roof is aluminum. 
comb core that makes them three inches _ The extra room can be disassembled and 
thick, Wall sections and corner posts shipped, or carried in the trailer. 


od fram: 1. Superie 
Panelbeb Products, Inc 
isa [HD0 N. Clark Sty 


Sutter Aven, Browklon 7, 
2000 NE. 146th 


Bled, Arlington ty Pa. 
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Barbecue brush makes short 
work of cleaning your out- 
door grill. Flared brass bristles 
reach into corners and between 
rods, and a steel scraper attacks 
charred and burned-on foods. 


Fireplace fork takes six 
franks at a time, clasps 
8 fe between its tines so they 


can't slide out. A peg stored in 
the handle opens the hot fork. 


Covered barbecue kettle cooks 
a roast turns on the electri 
the porcelain-enameled steel bow 
trol both draft and smoke. The deep cover also 
keeps out dirt and insects, and prevents splatters. 


Grease-thirsty chips of ver- 

miculite under your bri- 
quets will soak up drippings 
and prevent flame flare-ups in 
outdoor cooking. They also act 
as a wick if lighter fuel is used 
to start the fire. 


Electric firemaker for sizzling-meat chefs 

works like a soldering iron. You can plug it into 
any 115-volt AC or DC outlet, poke its business 
end in between the chunks of charcoal, and leave 
it. No kindling is needed. The heating element in 
the tubing ignites the fuel in about the time it 
takes to toss a salad or form the hamburger patties. 
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New Life Rafts 
Defy the Sea’s 


Not even one of the Andrea Doria’s port-side lifeboats 
could be launched when, on July 25, 1956, the Doria and 
Stockholm collided. The Doria at once listed 40 degrees to 
starboard and her port-side boats were too high and away 
from the water. Fifty lives were lost. 


This recent catastrophe proved that a quick, efficient way 
of saving lives at sea was still to be discovered. 


Now the British think th 
version of the common i 
radically new features. 


have it: a covered and insulated 
latable raft, incorporating many 
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Davy Jones’s locker was the classroom where experts 
studied the flaws in old-fashioned lifesaving methods. 


Worst Terrors 


By Gardner Soule 


ISE in the ways of the sea, the 
W British believe they have found 

some of the answers to why 
men drown when ships go down. Pains- 
taking study of hundreds of marine di 
asters has resulted in a new life raft, 
revolutionary in design, that could erase 
forever the tragic report: “Lost at sea, 
with all hands 

So sure are the British of their ney 
rafts that last October they began to 
make them mandatory on all fishing 
s over 50 feet long. The rafts are 
now being installed on all Royal Navy 
ships. In the past few months, several 
dozen British passenger lines have put 
them aboard. And they are on the Britan- 
nia, the Queen’s own yacht. 

Both the U.S. Navy and Coast Guard 
carry inflatable rafts on r 
including the Coast Guard’s North 
lantic weather-and-rescue ships. Ov 
seas commercial airliners and 
Guard rescue planes also have rafts, 
sometimes new covered ones. The soft 
rafts can be bounced against a floating 
plane without smashing and sinking it, 
as a metal or wooden lifeh 

British life rafts are the re: S 
of study that started before World War U 
and is still going on. They studied hun- 
dreds of disasters ut sea: known disasters 
like that of the Doria and Stockholm; 
and unknown disasters—the stories of 
ships that vanish without a trace for no 
known reason. Like the Nordic Star. 


HE Nordic Star sailed from Phila- 

delphia just before last Christmas 
for Le Havre, France. A sturdy, 7,124- 
ton British freighter, she sent, on De- 
cember 27, a routine radio message that 
she was in mid-Atlantic. 


The next thing that was known about 
her was—nothing. She, and all her 35 
men, simply disappeared. No SOS calls 
were heard. Search revealed no surface 
debris on her route. There were no life 
belts washed ashore, no messages in bot- 
tles, no bodies, no survivors, Nothing. 

A week after the search for the Nordic 
Star, the skipper of the Queen Elizabeth 
reported that he had encountered some- 
thing incredible near where the Nordic 
st id disappeared: —70-to-80-foot 
The Nordi owners gave 
as their opinion: “She must have been 
overwhelmed in that very bad gale after 
Christmas.” 


HUS did the Nordic Star, although 

she sent not a word herself, underline 
something already known: To be useful, 
any new lifesaving craft must have the 
seaworthiness and stability to ride the 
highest waves, must not overturn in the 
heaviest 5 The new rafts rarely turn 
over; they right themselves if they do. 
They snuggle into the sea, are far more 
stable than lifeboats. And a sea anchor, 
which the raft automatically puts out, 


holds it steady to the wind. 


in these waters. But this sea of missing 
ships is by no means content with small 
The North Atlantic also drags 
down large, well-equipped, and fully 
manned ships. 

Courts of Inquiry comb their records 
to find out what happened. To bring 
back the word from ships that didn’t 
leave any, they sift every det plans 
of a missing ship, how she was built, 
what cargo she carried. They call endless 
witnesses: her builders, former members 
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RADAR TARGET pate by officer) is standard 
equipment. Paddles may be aboard, but sur- 
vivors are advised to stay close to scene of sink- 
ig, Where rescue craft can find them easiest. 


WATER ACTUATED RAINWATER DOUBLE SINNED 
cit “Ss canary 


CoUecTOR 
/ 
CLOSURE FOR... if ‘| CHAFING 
taeance, || 
}? | 


v STRIP 


> yy 
BOARDING ‘STABILIZING 
TADOER GAS CYLINDER WATER POCKET 


DETAILS show how much rafts are improved over 
simple, open rafts of World War II. Used as 
silent ‘assault boats in war, pneumatic rafts 
may now find their greatest use in peace. 


INFLATABLE 
F.ooR 


In the sea, the raft emerges from its valise . . 
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of the crew, the men who prepared her 
for her last trip. Eventually, a Court sug- 
gests why a vessel vanished—and in do- 
ing so almost always provides a clue on 
how to improve lifesaving at sea. 

A converted Liberty ship, the Samkey, 
which had survived wartime convoys, 
went down without a trace in 1948. The 
Court determined that probably her bal- 
last had shifted suddenly and pulled her 
over on her side, 


HIS was one of many indications 

that new rafts must be capable of 
being launched quickly, They are. Of 
rubberized cotton, they are folded and 
stowed in canvas valises, All you have 
to do is throw the valise overboard, 
simultaneously pulling an attached cord. 
The cord opens a gas cylinder. The raft 
bursts from it ritease and inflates 
automatically in 30 to 100 seconds, 

A former Brazilian battleship, the Sao 
Paulo, was the biggest of all to pull the 
ppearing act: 500 feet long, 83 in 
beam, 19,200 tons. She was being towed 
to a scrap yard in October, 1951, by two 
of the finest ocean-going tugs in the 
world, the Bustler and the Dexterous. 
In heavy weather, the towlines parted. 
Visibility was almost zero. The Bustler 
got her radar going at once. She never 
got an echo. 

The Court's opinion: Probably the 
wind, blowing broadside against the 
Sao Paulo, had capsized her. Water had 
rushed in through her portholes and 
other openings. This disaster indicated 
that, if a sailor was to have any chance 
at all, life rafts should be stowed all 
over the ship—not, like lifeboats, all on 


It opens up and the tubes inflate themselves . . 


one deck—or all in one or two places. 
The new rafts, in their suitcases, can be 
festooned all over a vessel. In need, 
you are surer of having one at hand. 

The British Anglo-Australian, which 
vanished, had every standard precaution 
against disaster: seven watertight bulk- 
heads, double bottom, three radios, 
flares, rockets, good lifeboats, etc. The 
Court decided that she had too much 
weight (including ballast) amidships. 
Then, the Court thought, she was prob- 
ably held high by waves fore and aft, 
and the weight amidships split her in 
two. It would not have been possible to 
launch lifeboats from either bobbing, 
lurching half. 

Something that could be easily gotten 
afloat was needed. The biggest of the 
new life rafts weighs 90 pounds, 300 
with a full load of equipment. One or 
two men can manage to get this weight 
overboard. These biggest rafts carry 20 
men (27, if necessary). Smaller rafts, for 
two, four, six, or 10 men each, can be 
handled with less strength, and are rec- 
ommended for small sail- and motor- 
boats. Such pleasure boats now carry no 
lifesaving craft at all. Lifeboats, even 
the smallest, are too big. 

Other sinkings studied by the British 
included all that occurred during World 
War IL. A report on these was published 
last year, The most striking thing 
learned: Over three-fourths of the per- 
sons who died in the sinkings perished 
in the first few minutes—either when a 
torpedo struck, at the instant the ship 
went down, or while swimming in the 
water or clinging to wreckage. 

Therefore, the life rafts are designed 


so that a worn-out or injured man can 
get aboard, by himself, from the sea. A 
small canvas ladder, with a few rungs, 
flip-flops down into the water to help 
him, as the raft opens up. 

Very few persons are lost, the World 
War II figures showed, once they get 
to a lifeboat or raft. Those that die are 
killed mainly by exposure or by lack of 
drinking water. 

So the new rafts carry enough cans of 
water for each survivor for 20 days. (This 
accounts for most of a fully equipped 
raft’s weight.) On some of the rafts, there 
is an additional source of water. This is a 
solar still, towed aloft, in a balloon. The 
sun vaporizes sea water in the still; the 
salt is deposited; and the water becomes 
drinkable. 

Other British surveys showed that 
drifting men are usually spotted long 
before 20 days pass. To speed up rescue, 
however, the rafts are glowing flame- 
orange for visibility. A push-button radio 
set can provide directional signals to 
bring help to the raft. And a sectional 
radar target can be erected to reflect 
radar waves to a searching vessel and 
thus bring it to the raft. 


TO PROTECT against exposure, the 
rafts have double- tent-cover 
tops, which insulate against cold wind 
or hot sun, and keep off the rain, spray, 
and waves. The tops, on some rafts, are 
supported by inflated arched thwarts. 
The rafts have double bottoms, which 
insulate against the cold sea. Tests in 
the open Atlantic, under Arctic condi- 
tions, showed that the body heat of a 


[Continued on page 222] 


At this point men can leap upon it . . . Last thing, the top pops up and makes the raft snug. 
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“It’s all part of George 
a, 
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Macabee’s plan to get me fired,” Tommy cried. 


Gus Rescuesa 
Rival Mechanic 


By Martin Bunn 


HEN Tommy Brown came into the Model Garage, Gus 
Wilson noted that his normally pleasant expression was 
missing, 

“Mr. . ilo,” he said, “I’ve half a mind to punch George Macabee 
in the 

Gus could hardly keep from smiling, ‘This thin-shouldered lad of 
18 threatening to wallop burly George Macabee? 

“Now why would you want to do that, Tommy?” Gus asked. 

“For some reason,” Tommy said, “George Macabee is trying to 
get me fired from my job at the creamery. You know I got promoted 
from maintenance helper for Mike Pagett on the day shift, to light 
repair of the creamery’s rolling stock at night. Every evening drivers 
list on a complaint sheet what’s wrong with their cars and trucks. 
I fix them during the night. I was doing all right until George Maca- 
bee started putting down the same squawk every night about his 
salesman’s car. There’s nothing wrong with it.” 

“That doesn’t sound like a thing that George Macabee would do, 
Tommy,” Gus said reflectively. 


(GUS had a strong hunch that things were not as Tommy thought. 
¥ But to scoff at his convictions might turn the youngster away 
from adult influence when he needed it most. Tommy’s father was 
dead, and he often came to Gus for advice. 
Gus put a hand on Tommy’s shoulder. “Sounds like a pretty low 
trick,” he said. “What does he claim is wrong with his car?” 
“Nothing serious,” Tommy said. “He’s too smart for that. If it 
was serious, the car would be laid up and sent into the day-shift 
garage for major repairs, since I’m only supposed to handle minor 
ones. He just claims it backfires, loses power and misses every now 
and then. I’ve checked it all over and there's nothing wrong with it. 
If Macabee keeps complaining, first thing you know I'll get fired.” 
Gus asked, “Then why not get Pagett to send the car to the garage 
Ee toad so your regular mechanics can look it over?” 
Ry nese 7 “That’s just what Macabee wants,” Tommy cried. “It’s all part of 
his plan to get me fired! The mechanics wouldn’t find anything wrong. 
But after they finished tinkering, Macabee would claim that it ran 
all right and that they’d fixed something I'd overlooked. I’d be in 
Dutch for sure.” 

“I see,” Gus said. “Well, if George Macabee thinks he can get 
away with anything like this, he’s mistaken. Late tonight I'll come 
down to the creamery and we'll go over that car together, Tommy. 
Then if Macabee tries to keep up this farce, we'll call him.” 

Tommy's eyes sparkled. “I knew you could do something about 


JUNE 1957 193 


“Yon know, George," Gus said thoughtfully, 
“I dow't think I should fix it at all.” 


it. Boy, will Macabee back off when you 
ask him what he’s trying to pull! We'll 
teach him a lesson.” 

“Maybe so, Tommy,” Gus said soberly. 
“And lessons never hurt anyone.” 


CTUALLY, knowing George Macabee 
well, Gus was sure that he wouldn’t 
engage in the tactics Tommy suggested. 
During the day, Gus managed to reach 
the creamery salesman by telephone. 

“George,” he said over the line, careful 
not to violate Tommy’s confidence, “I’ve 
heard a rumor—about something wrong 
with your car that has Tommy, down at 
the creamery, worried a bit. I wouldn’t 
want the kid to think that I was nosing 
into his business, but could you drop 
around and let me take a look at the car?” 

“Sure thing, Gus,” Macabee said. “To 
tell you the truth, I was starting to worry 
about getting the kid in bad.” 

When Macabee drove into the Model 
Garage that afternoon, Gus found, as 
Tommy had said, that the car was pur- 
ring nicely. Still, somewhere, Gus was 
sure, was some kind of off-on trouble that 
Tommy must have overlooked. But after 
an hour’s work on the car and a test drive, 
Gus found nothing. All he could hang on 
to was his conviction that Macabee wasn’t 
just out to get Tommy fired. 

‘This car was sweet. Its compression 
was on the nose, which meant sound rings 
and valves. Ignition points were new, 
perfectly gapped-and aligned. The spark 
was fat and perfectly timed, coil and 
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condenser meeting all tests. The carbu- 
retor was clean, float level right. There 
were no blown gaskets; no loose or cor- 
roded wiring connections; no oil-soaked, 
frayed or broken wires or battery cables. 
A voltmeter showed no abnormal resist- 
ance on the line. 


US backed to the bench at last, ran 
his hands through his graying hair. 
“And still you say that this car backfires, 
misses and loses power, George?” he said. 
“That's right,” Macabee declared. “And 
then suddenly it runs okay. It happens 
three or four times a day.” 

“Sounds like it’s jumping out of time,” 
Gus said thoughtfully. “Which would 
mean badly worn timing gears at the lower 
end of the distributor shaft. What gets me 
is that I’ve never seen a set of gears worn 
so that they could jump out of time and 
back again at will.” 

Gus decided to take a look at those 
gears. He pulled the distributor and its 
base, then the short distributor drive shaft 
that ran down through the engine block 
to the gear at the camshaft. This distribu- 
tor shaft was equipped with female drive 
slots at each end, which received male 
driving wedges at the distributor and the 
gear. The upper female drive unit was 
enclosed in a round, revolving bushing 
that rode the engine head. 

Gus stared at the bushing a moment, 
then peered at the head, “Here's your 
culprit,” he told George Macabee, point- 
ing toa small depression in the head, 
evidently cut by the bushing. This had 
permitted the shaft to drop away a bit 
from the distributor, just enough so the 
drive slot on its upper end could disen- 
gage at times from the male wedge of the 
distributor. 


US proved this by reassembling the 

parts. He found that with a bit of fin- 
ger pressure he could turn the distributor 
rotor all the way around. The distributor 
shaft had apparently been manufactured 
a bit too short. 

“T can see why the car acts up,” Maca- 
bee said. “But I can’t see how it manages 
to jump back into time again.” 

Gus kept turning the rotor, and pres- 
ently there was a clicking sound. 

Gus grinned. “Here's your answer,” 
he told Macabee, who leaned over Gus’s 
shoulder as Gus spoke. 


When the garageman ha:l finished his 
explanation, Macabee said, ““That’s great, 
Gus. Tommy will be tickled when he 
learns that you found the trouble. How 
are you going to fix it?” 

“You know, George,” Gus said thought- 
fully,” I don’t think I should fix it at all. 
A kid like Tommy needs to gain con- 
fidence in himself, in his own ability to 
work things out.” 

“What do you mean?” 

“Here's what you do,” Gus said. “Drive 
this car in, just as you always do, but 
leave a note for Tommy saying you 
thought you heard a clicking noise in the 
distributor. Then we'll see what happens.” 

“Right!” said the sales- 
man, and he drove out 
smiling. 

“TI wonder,” Gus said to 
his helper, Stan Hicks, tell- 
ing him the whole story, 
“if the kid will come 
through. I’m anxious to 
know his conclusions when 
he lifts that distributor 
from the head and sees that 
bright depression worn in 
the metal. Will he be able 
to figure out by himself 
what’s wrong?” 


ARAGE - CLOSING 

time came. But Gus 
didn’t budge. Knowing 
that Tommy went on shift at the creamery 
at six o'clock and would undoubtedly 
tackle the Macabee car first thing, Gus 
found himself calculating every move the 
kid would make after he found Macabee’s 
note. At eight o’clock the phone rang. 

“Mr. Wilson,” Tommy said, “I found 
the trouble in Macabee’s car.” 

“Wonderful!” Gus exclaimed. “What 
was it?” 

Tommy chuckled. “I figure the distribu- 
tor shaft is either too short, or the bush- 
ing on the top of it that drives the dis- 
tributor has been pinned to the shaft too 
low down. Anyway, the bushing has been 
riding the head and has worn a hole in 
the metal so that the whole works drop 
away from the distributor at times, dis- 
connecting the rotor and throwing every- 
thing out of time.” 

“You don’t say!” Gus exclaimed. “But 
how did it get back into time again?” 

“Simple,” Tommy said proudly. “When 


the drive units separated, they kept turn- 
ing the distributor rotor by rubbing 
against each other, but of course it was 
all out of time. Then when Macabee 
stepped on the gas, they’d whirl around 
and click back together again. Both the 
male and female units were cut off center, 
so they could only go together one way— 
in time.” 

“Smart thinking, Tomm: 


” Tommy said. 
“Tl need a new distributor shaft and I 
can’t get one before I go off shift.” 
“That pinned bushing now,” Gus said 
thoughtfully. “Why don't you drive the 


pin out of shaft and bushing and then 
drive the shaft down into the bushing 
just enough to increase the overall length 
a bit? Then you could weld the shaft and 
bushing together. That should make a 
permanent repair.” 

“Now why didn’t I think of that?” 
‘Tommy groaned. 

“Tricks of the trade,” Gus chuckled. 
“You'll learn them with experience.” 

“I hope so,” Tommy said. “Anyway, 
T’ve just learned how not to judge people.” 


“F{ECAME through allright, and then 
some,” Gus told Stan Hicks next 
morning. “I thought it peculiar that the 
shaft had been made too short. It didn’t 
occur to me, until Tommy mentioned that 
pinning, that the shaft was long enough. 
Tt was just that the bushing had been 
pinned on too low. That kid is going to 
make a real mechanic some day.” END 
NEXT MONTH: Gus bets on a sure thing 
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7 LA 
Drop a spare set of car keys in the 
windshield-washer reservoir bag. They 
won't interfere with its operation. The 
opaque bag makes a safe hiding place 
and the keys won't vibrate loose as they 


Freshen the faded interior of an older 
car by spraying it with fabric dye dis- 
solved in hot water. Use a deeper shade 
of the original color and saturate the ma- 
terial. Masking isn’t necessary as the dye 
can be wiped off metal, glass and paint. 
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To silence fan-belt squeaks and the like, 
keep some brake fluid in a lighter-fuel 
can. It'll also lube tires for easy mount- 
ing; and give a fast cleaner for floor mats 
and soiled hands. A spring clip mounted 
under the hood will carry it. 


your car has a trip odometer. Set it to 
zero when the car is serviced. Unlike a 
garage sticker, which you must remem- 
ber to check, the odometer will be a re- 
minder as mileage nears oil-change time. 


bastins wine 


TO FRONT SPEAKER 


Tall GATE 


A station wagon's tailgate is a safe 
place to mount rear-seat speakers. Set 
‘ate and 
Connect 


speakers in holes cut in the ti 


them to the front-speaker wire with a 


vitch. 


A hose nozzle can’t scratch or chip your 
car's finish if you cover its end with a 
rubber crutch tip. Cut a ¥” hole in the 
crutch tip to let the water through. Cen- 
ter this hole so that it won't interfere 
with the fine-spray adjustment. 


SPEAKERS IN 


A plywood shelf or vertical partition in- 
stalled in the glove compartment keeps. 
road maps neat and separate from other 
articles. Fasten the wood dividers with 
thumbtacks driven through the fiber 
ides or bottom of the compartment. 


Print your name, address and phone 
number with a grease pencil on the in- 
side of your car's hub caps. If you should 
happen to lose one, there is a good 
chance it will be returned or that you 
will receive a call to come and get it. 
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What turnpike trouble shooters 


can tell you about— 


Getting Your Car 
in Shape for a Trip 


By George H. Waltz Jr. 


ACH month this summer will see 
E some 40,000 perspiring car owners 

and their families stranded along 
our major turnpikes and thruways, while 
the rest of the vacation-bound world 
i by. What's saddest about their 
that most super-road car trou- 
bles can be avoided. 

What are the most common causes of 
automobile failures on the pikes? How 
can you prevent them? And what should 
you do if, in spite of precautions, you 
find yourself among the stranded 40,000? 

To find the answers I talked to some of 
the men most likely to know. I've inter- 
viewed drivers of service cars and tow- 
truck operators on the New York Thru- 
way and the New Jersey Turnpike. 

Each man I've talked with, and each 
record of service calls I've checked, 
points up the fact that just three items 
account for more than half of the high- 
speed traveler's summer headaches. Here 
they are: Empty gas tanks, tire troubles 
and overheated engines. 

Last year, on the New Jersey Turn- 
pike, the troublesome trio immobilized 
25,549 of a total of 48,029 cars that 
needed help. Actual mechanical troubles 
totaled only 16,432. And even these 
boiled down to a few specifics that could 
have been avoided if the driver had done 
some pre-trip planning. 

There were surprises hidden in the 
statistics, too. One is the fact that care- 
lessness about lubrication can set a car 
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on fire. Another is that a bad fuel pump 
can burn out a main bearing, 

Out of gas. In these days, when even 
the super roads have service areas every 
20 or 30 miles, it's hard to understand 
how anyone can run out of fuel. Yet on 
the New Jersey Tumpike alone, more 
than 10,000 cars sputter to gasless stops 
each year. Surprisingly, faulty gauges 
account for very few empty tanks, Ac- 
cording to service-car drivers, it’s simply 
that motorists fail to look at their instru- 
ment panels. They also fail to realize 
two important things about super-road 
driving. One is that the miles click off 
faster than they do in average driving; 
the other, that their engines are greedier 
at high speeds. It’s elapsed mileage, not 
elapsed time, that makes the gas needle 
dip toward empty. 

Tire troubles. Chunks of chewed-up 
rubber along the multiple lanes bear si- 
lent witness to the toll roads’ added toll 
on tires. Flats and blowouts account for 
25 percent of all summer troubles on the 
pikes. Blame it on the intense heat gen- 
erated at high speeds on the sun-scorched 
paving. Under such punishment a neg- 
lected flaw, a balding tire, or a faulty 
retread can let you down—fast. 

Good tires are a “must” for this kind 
of driving. So are careful tire-pressure 
checks, made before you get rolling. You 
may hear some talk about lowering the 
“cold” pressure a bit to compensate for 
air expansion as temperatures build up 
inside the tires. Don’t do it. You have 
more to fear from sidewall flexing with 


Failure to keep an eye on the fuel gauge accounts for one-fourth of superhi 


underinflated tires than from the slight 
amount of overinflation caused by heat 
expansion. Riding quality isn’t a factor 
here; a few extra pounds won't cause 
discomfort on the super roads 

Engine overheati: Six percent of 
all tumpike breakdowns are caused by 
overheated engines. A car with any of 
the common cooling-system ailments may 
get by for months of routine driving. But 
try to join the swim of summer traffic on 
a super road and you'll risk ending up in 
a cloud of steam. Drivers who start their 
turnpike trips with clean cooling systems 
fitted with healthy hoses, tight connec- 
tions and good fan belts, will save them- 
selves plenty of grief. Pay particular at- 
tention to your fan belt. This one-dollar 


hway troubles. 


item is the culprit in 50 percent of the 
breakdowns caused by overheating, Even 
a belt that has only a slightly frayed edge 
can be chewed to bits in a couple of 
hours of high-speed driving. 

Mechanical breakdowns. Of the re- 
maining 45 percent of turnpike troubles, 
29 percent are mechanical. Although the 
range from pitted breaker points to trans- 
mission failures, the two that top the 
“serious” list are burned-out connecting. 
rod bearings and front-end fires. 

Here again, a bit of savvy would keep 
many motorists off the turnpike shoul- 
ders. Take burned-out rod bearings. One 
tow-car operator surprised me by saying: 
You won't catch me starting off for a 
long haul over a road like this unless 


JUNE 1957 139 


Here’s how the turnpike trouble shooters operate 


 ROUCE HeaDauanrens picks up data on a 
stranded motorist radioed in by patrol car. 


T’ve installed a brand-new fuel pump.” 

According to this veteran, the partial 
failure of an old fuel pump is almost as 
likely to result in burned-out rod bear- 
ings as a failure of the oil . If 
you're cruising along at high speed and 
the pump diaphragm develops a partial 
leak you may not know it right aw: 
There may not be any feeling of power 
I if the pump manages to keep the 
carburetor satisfied. But meanwhile the 
pump is shooting a spray of gasoline 
through its mounting hole into the en- 
gine block. 

This spray not only dilutes the oil in 
the crank it can wash the front con- 
necting-rod bearings clean of oil. Fric- 
tion does the rest. Traveling at high 
speed, there is very little warning in the 
way of bearing slap. At best you get off 
with a burned-out bi At worst, the 
friction heat ignites the gasoline f 
mix, blasting a hole through the 
the engine. 

Mysterious front-end fires can usually 
be traced to grease-hungry front-wheel 

rings. When such a bearing runs hot, 


ase, sayiplemented by flammable 
fluid if the brake line lets go. First, 
smouldering; then flame. If the car has 
an undercoating, the fire is likely to 
spread. Result—not only a burned-out 
wheel bearing, but a scorched front end. 
The experts urge you to repack all wheel 
bearings before you start on that long 
vacation jaunt. 
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2 NEAREST SERVICE CAR gets radio-relayed in- 
formation: “Milepost 12, He's out of gas. 


“Do you know your car is on fire?” 
A surprising number of fires, other than 
the front-end variety, go unnoticed b: 
motorists until they pull into a servi 
area. Many have been started by that old 
incendiary team—a cigarette and car up- 
holstery. Others result from faulty fuel 
lines and exhaust pipes. 

Typica the case of a New York 
Thruway driver who wheeled his aging 
car up to the pumps not long ago, He 
was unconcemed, but the attendant im- 
mediately smelled burning fabric. 

ick check showed that the interior 
was okay. But the attendant’s 
sharp eye caught a whisp of smoke curl- 
ing out of a seam in the rear deck. Yank- 
ing the trunk lid open, he found a smol- 
dering wad of rags wedged into the well 
that normally holds the spare tire. Hot 
exhaust gases, passing through holes 
rusted in both the exhaust pipe and the 
well bottom, had ignited the 

The driver admitted that he had been 
using this improvised seal to keep ex- 
haust fumes out of the car interior. 
Death was riding with him and he didn’t 
know it. For carbon monoxide isn’t 
stopped by a porous wad of cloth, 

Steering-gear and brake failures. 1 
got much the same reaction from service- 
car men every time I asked about faulty 
steering mechanisms and brakes. 

“We don’t get as many calls for that 
sort of thing as you might expect. In 
most cases of defective brakes, a driver 
gets enough forewarning to send him into 


HI-OCTANE COMING UP. Jersey Pike service 
men refuel 10,000 such casualties a year. 


the nearest service area for repairs. And 
if one of our highway patrolmen spots a 
ear with a bad shimmy or wobble, he 
shoos it off at the next interchange. Of 
course, it’s a fair bet that steering and 
brake failures play a part in some of the 
accidents we tow away.-Usually the front 
end is so messed up that you can't tell 
what caused it.” 

Vapor lock fools many motorists. Bat- 
tery trouble, lack of oil, and a variety of 
other ailments that can’t be classed as 
mechanical, round out the turnpike trou- 
bles, One familiar cause of conk-out has 
a pattern like th 

The day is a scorcher, After a hundred 
or so miles of fast driving, a motorist 
decides to take a break. He pulls off at 
a restaurant or snack bar, shuts off the 
ignition, and goes inside. Five or ten 
minutes later, refreshed and cool, he 
slides back into the driver's seat and 
hits the starter, 

Nothing happens. He tries again. The 
engine won't take hold. 

His first thought is ignition trouble. 
What he’s forgotten is that summertime 
is not only vacation time—it's vapor-lock 
time. His hot engine, grown even hotter 
with no fan to circulate cooling air while 
the car has been parked, has vaporized 
the gasoline in the fuel line. Gas bubbles 
are blocking the flow of fuel to the car- 
buretor. 

Help comes from the service area. 
This is an old story to the tumpike trou- 
ble shooter. He simply opens the hood 


4/NO MPS ALLOWED. But here's one for you, 
Play safe—drive on top half of your tank. 


and pours cold water on the fuel line 
nearest the exhaust manifold, on the fuel 
pump, and on the sides of the carburetor. 
The next try at starting: usually brings 
action. 

This cold-water treatment is good in 
aan emergency. But the best way to avoid 
future vapor lock is to check the fuel 
lines for such gas-bubble traps as dents 
and sharp bends, and then to insulate the 
section of fuel line nearest the exhaust 
manifold by wrapping it with glass fiber 
or asbestos tape. 

Don’t make a target of yourself. The 
one thing that both police and service 
men tried hardest to impress upon me 
was that every stalled car on a super 
road is a potential accident maker, If 
ou're in trouble, don’t get out of your 
car on the pavement. Pull off on’ the 
shoulder if you possibly can, even if it 
means ruining a flat tire. Once you're 
there, raise the hood to show that you 
need help. Then get back in your car 
and it. 

The first highway patrolman who 
cruises by will stop and check up on your 
trouble. If it's minor—gas, oil, fan belt, 
brake or transmission fluid, overheating, 
tires, ete.—he'll radio a request for a 
service car. If it's a mechanical break- 
down, he'll put in a call for a tow car. 
The charges will be nominal, and are 
listed on the service slip. 

Above all, don’t run the risk of adding 
a hospital bill by wandering around your 
car while you're END 
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New for Your Car 


the mileage shown on your speedometer, 
and it registers the miles per gallon you 
got out of your last tank of gas. 

It does all the calculations for you: 
automatically subtracts the last speedom: 
eter reading from the present one, di- 
vides the number of gallons it takes to 


refill the tank into the mileage, and gives 
the result in miles per gallon. 

Its action is based on logarithmic cal- 
lations worked automatically as you 
move the handle. A ratchet turns the 
mileage disk and, at the same time, a 
button on the white m.p.g. vernier scale 
(shown in the open view above) rides a 
mathematically designed cam, 


2. Screen Fits Rear of Station Wagon. 
Elastic cords hold this nylon net over the 
tailgate and help convert a station wagon 
to insect-free sleeping quarters, Besides 
the “sleeping porch,” which is available 
for most station-wagon models, you can 
get snap-in screens to go into station- 
wagon or sedan front windows. 


More informa 
Ma.s 2. Bemis 


theye mow car praducts combo bi 
0 408 Pine St, St. 
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ed from: 
‘Schiller 


3. Spare Cover Holds Tools. Pockets in 
this plastic tire cover make it a carry-all 
for tools, manuals, flashlight, work gloves 
and polishing cloths, and keep them from 
rattling around the trunk and bumping 
luggage. You can stand a lug wrench up- 
right by slipping its handle through a 
reinforced loop near the top. 


Acrlab Supply Co 3611 Chatham Ra, Hyetuwitle, 
150 Wacker Dr., Chicago 


Would Your Home 
tg : Sell for 
a Profit? 


nauire 
THIN 


The question may come 
up sooner than you think. 
Here’s how to plan the 
money-making features. 


By John L. Springer a house (new or old) or to fix up your 
present home. 


C ANCES are you'll sell your home 1. Does it have what buyers want? 


sooner than you think. The aver- Buyers expect certain features with 
age U.S. family lives in two or houses in different price ranges. For ex- 
; three houses in its lifetime; the average ample, most persons seeking a three- 
mortgage runs only seven years, in most — bedroom house now want two bathrooms. 
cases because the owner moves into a Put ina third and you may never recover 
new home. its cost. But put in a second bathroom 
When you put your house up for sale, and you'll probably increase your home's 
one of your aims will be to get as much value by as much or more than the cost. 
money out as you put in, You can even —_ Buyers of two-bedroom houses ordi- | 
make a profit, Millions of Americans _ narily don’t expect separate dining rooms. 
have—not only from the general rise in But try to sell a $40,000 house without 
prices since they bought their homes, but one and you're in trouble. 
on the improvements they have made Today, garages are expected with all 
while living in them. but the cheapest houses. The absence of 
But before you spend any money, you _ one can often hurt a house far more than 
have to know what features a house must _ the cost to build it. 
have and which improvements are the The chart on page 144, based on fig- 
best investment. Here are five basic rules ures compiled by the Bureau of Labor 
of house value agreed upon by real-estate _ Statistics, shows the features required of 
brokers, appraisers and other experts. houses in different price brackets 
The rules apply whether you plan to buy Anybody studying these statistics can 
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learn a lot about home improvements 
that pay off. If you add a masonry fire- 
place to a $10,000 house, you may not 
get the cost back. But a man who added 
a $1,000 fireplace to his $25,000 home 
increased its value more than $1,000. 

2. Keep in tune with the trends. 
You'll get a better price if you keep in 
mind what buyers will probably want 
when you sell—say in five years. 

Experts agree that Americans want 
more living space. Remember the mil- 
lions of two-bedroom houses built with- 
out expansion basements or attics after 
the war? In some sections today, they are 
practically given away. Buyers don’t 
want them and banks won't mortgage 
them because they're too tiny now. 

Families are getting larger, living 
standards are g, and the “extra room” 
for family activities and TV-viewing is 
becoming a fixture. Many authorities on 
trends, such as architect Rudolph A. 
Matern of Jamaica, N.Y., believe that in 
five years even medium-priced homes 
will have three bedrooms, plus another 
multipurpose room, two baths, full base- 
ment, and at least an oversized, if not 
two-car, garage, 


What home buyers want 


Does your present hous 
what buyers most often 


If you're buying or building, make sure 
that the house has plenty of floor space 
that can be used now or, as with an attic 
or basement, expanded into later. 

Most people don’t realize it, but the 
bigger the house, the less each square 
foot of living space generally costs, “If a 
1,000-square-foot house costs $12,500, a 
house with 2,000 square feet probably 
could be built for at least 20 percent less 
for its size, or $20,000,” says Dr. Alfred A. 
Ring, professor of real estate at the Uni- 
versity of Florida. “A 700-square-foot 
house, on the other hand, would cost 
about 20 percent more, or $10,500.” 

The reason: Many costs are the same 
whether the house is small or large. Costs 
of the lot, garage, driveway, fireplace, 
etc., don’t change. Two bathrooms cost 
less per unit than one because they share 
the same water and sewage lines. Appli- 
ances cost the same, big house or small. 

Therefore, if you can add extra rooms 
economically—as by finishing off the attic 
—the chances are that you will profit. 

3. Restrain your whims. Many home- 
owners have a favorite project on which 
they may go overboard. That’s okay—if 
you don’t expect to make a profit. 


the one you want to buy have these featur 
ict to find in houses selling in different pri 


TC GARAGE INTERIOR 
R BATHS| FIREPLACE | ASTER | BASE! pecoraTive| AREA. 
™ CAR PORT i STONEWORK 
Less than 
: 800 
3 1 no no no no no 800 
3 1 no no no no 1,000 
1,000 
3 : " ba ed Lis or more 
1¥2 or 
d more} "° no 1,200 
3or 2or 1,500 
more | more or more 
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A professional tile setter hought a $15,- 
000 house. He wrapped the bathrooms in 
ceramic tile, and laid the front entrance, 
the floor in his guest closet, and the base- 
ment floor with it. With other extras, he 
figured his house was now worth $25,000. 

Of course, this amount of tile greatly 
exceeded what most homeowners want, 
and the house was estimated to sell for 
only $18,000. The tile man had to write 
off $7,000 as the price of a whim. 

Another man had a $40,000 house built 
with a king-size bedroom located so that 
it could not be broken up easily into 
smaller rooms. The man had to let his 
house go at a $9,000 loss. 

The cost of elaborate built-ins—the 
kind used to house hi-fi equipment, for 
example—may have to be written’ off. 
Unless you find an equally avid hi-fi 
prospect for your house, he'll refuse to 
pay the extra that the built-ins cost. 
Your solution? Construct units you can 
take with you. 

4. Do your own work. It's the unbeat- 
able way to keep down costs of improve- 
ments. Since professional labor on home- 
improvement jobs costs from half to 
two-thirds of the total, you can upgrade 


home values thousands of dollars at a 
cost, for materials only, of hundreds, 

One man lives in his fifth home—a $20,- 
000 job, mortgage-free. He bought his 
first house with $2,000 cash; improve- 
ments he added to succeeding houses 
represent $18,000. 

What improvements are likely to in- 
crease home value the most? Experts 
generally agree on the following: 

© Keeping the outside neat and trim. 
“You can't let a house deteriorate and 
then paint it when the time comes to 
sell,” says David A. Finberg, president of 
the Greater New York chapter of the So- 
ciety of Residential Appraisers. “Keep 
shingles and trim in good condition, re- 
pair leaks in gutters before they do 
permanent damage, paint window sills to 
keep wood from rotting—in this way 
you'll keep up the value of a house and 
prevent conditions that might require 
extensive repair bills later.” 

© Bringing the kitchen up-to-date. 
“The wife spends much of her day in the 
kitchen,” says Andrew D, Wilson, head of 
the mortgage department of the Dime 
Savings Bank. “She wants a large, light, 
conveniently arranged room with modern 


What it costs to “over-improve” 


For example, here's what you might lose on yout investment If you increase the cost 


of a $10,006 house in a 


TOTAL COS 
THE Hi 


IF YOU ADD 
IN OVER 
IMPROVEMENTS: 


$10,500 


10,000 neighborhood by the amounts shown in this chart, 


$O YOU WOULD LOSE: 
KET _VALUE* 
D ONLY BE 


$10,500 


11,000 


10,800 


11,500 


11,125 


12,000 


11,400 


12,500 


11,625 


13,000 


11,800 


14,000 


12,200 


15,000 


are based on average U. S. 


12,500 


selling prices and may vary somewhat by region 
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appliances and ample, easy-to-maintain 
work space.” Other experts agree that 
a modern kitchen brings big prices. 

© Making use of “expansion space.” 
Some people can’t visualize that cheerful 
bedrooms could be created out of a 
dreary attic. Homeowners with imagina- 
tion often turn that space into attractive 
living areas—and increase the value by 
more than the improvement costs. 

® Creating basement recreation rooms. 
The need for separate areas for TV-view- 
ing has aroused new interest in base- 
ment playrooms. To make the most of 
your money, however, a remodeled base- 
ment should have wider windows than 
the standard cellar type and also direct 
access to the outdoors. 

5. Fit your house to the neighbor- 
hood. A’house that meets the general 
level of surrounding houses has the best 
chance of selling quickly at a good price. 
Often, by making your own improve- 
ments, you can raise a low-cost house to 
the value of higher-priced houses. 

You're less likely to make your im- 
provements pay off, however, if you over- 
buy or over-improve beyond the level of 
your neighborhood. “If you build an ex- 
pensive house amid low-priced homes, 
you'll probably never get your money 
back,” says Kenneth E. Sarles of Racine, 
Wis., president of the Society of Resi- 
dential Appraisers. “Few people will pay 
$30,000 to live in a $10,000 area.” 

The table on page 145 on over-im- 
provements, developed by J. Wilson 
Swan, veteran appraiser of Oklahoma 
City, shows how much can be lost if a 
house costs more than the average in a 
neighborhood. 

One man built a $50,000 house side- 
ways on a 50-foot lot. It was so out of 
proportion to its surroundings that Mr. 
Sarles estimated it would bring only 
about $30,000. 

One New Jersey couple bought a $14,- 
000 house in a development of $14,000 
houses, then added mahogany paneling, 
a new garage, a big jalousied porch and 
a lavish bathroom that would make a 
Hollywood starlet drool. They spent $8,- 
000—but it remained a $14,000 neighbor- 
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hood. Eventually they had to take a 
$5,000 loss—a high price to learn that 
neighborhood values tend to seek a com- 
mon level. 

The right improvements, however, 
particularly in a whole neighborhood of 
fixer-uppers, really pay off. Sixty families 
moved into a New York colony of new 
$20,000 homes in 1951. Everyone im- 
mediately began planting shrubs and 
trees, finishing off basements and attics, 
adding porches. Now you couldn't buy a 
house there for less than $30,000. 

If you want a house that will retain its 
worth and resale value, it’s a good idea 
to consult an experienced house apprais- 
er. For about $35, he'll examine it care- 
fully, uncover its hidden defects and tell 
its real value. His opinion—and that of a 
competent architect—is also worth get- 
ting if you plan to spend big money on 
improvements. Your bank or mortgage 
company will recommend an appraiser, 
or you can write to the Society of Resi- 
dential Appraisers, 7 South Dearbom 
St., Chicago 3. 

One couple thought they had found 
their dream house. “Three others are bid- 
ding for this beauty, so you'd better act 
fast,” the salesman told them. After they 
moved in, neighbors told them that the 
house had been on sale for months. Every 
time a deal looked set, prospects brought 
experts around and then backed out. The 
couple saved $35 on an appraiser, but 
paid $3,000 to get rid of termites, 

When you choose a house (or home 
improvements) other factors should of 
course be considered besides money. 
There’s no point in denying yourself an 
outdoor terrace just because it may cost 
you more than it adds to the house value. 
Maybe you're a photography fan. You'll 
probably get enough pleasure out of a 
darkroom to justify the expense even if 
the next owner thinks an exposure meter 
is something the gas man reads. 

But you should know whether the 
money you spend is actually an invest- 
ment or should be regarded as paying for 
pleasure. Then, if you really want to get 
the money out of your house that you put 
in, you'll be able to do it. END 


New for the Handyman 


1. Light-Duty Sprayer. 
Suction created by pres- 
surized propellant blow- 
ing across the top of a 
jar of thinned paint does 
a quick spraying job on 
small projects. You can 
get refill cans of propel- 
lant and extra two-ounce 
screwcap glass jars. Be- 
sides paint, the sprayer 
will handle plastics, 
lub nts and other 
liquids. A blast of thin- 
ner will clean the nozzle. 


2. Liquid Mends Plastic. 
A dab from a bottle of a 
new plastic repair fluid 
seals rips in inflatables, 
rainwear and other vinyl 
plastics. It dries to 
tough, permanent patch. 


a 


3. Glazier’s Points Have Built-In Pusher. A small, 
right-angle projection on one side of these glazier’s 
points gives you a firm driving surface when you are 
replacing a window pane. It also acts as a stop to 
keep from driving the point too far into the frame. 


4. Electric Strip Extends Outlet. 
You can have a current outlet where 
you need it by installing this new 
bus bar on a baseboard. It is con- 
nected to an existing outlet, and 
one or more special receptacles are 
inserted at any point on its length, 
More information about these new products can be 
0%, Holmen 746. Pickering 
2. RM. HHollingshend Corps 
dies Tock Corp., Fairhaven, Most:? 


4. Bulldog Electric Products Co., P.O. Box 17%, 
Derroit 32 
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5 Ways 


i ‘ WITH CONCRETE. Dig 
"PLYWOOD | - trenches as wide as 


PARTITION curbs plus thickness of 
form boards. Set up forms 
as shown, inserting parti- 


tions at 8’ intervals. If 
desired, slope inner form 
boards so curbs will cause 
uum tire scuff. Coat 
inside of boards with old 
motor oil before pouring 
concrete. Use one part 
portland cement, two 
parts sand, four parts 
gard, mix, Fill alternate 
form sections first. When 
concrete has partially set, 
remove partitions, replace 

four plys of tar pa- 
per, and pour inter- 
mediate sections. Let set 
24 hours before removing 
the form boards, 


on ie 7 


POURED CONCRETE 


WITH BRICK. Set common brick, face against 
face, sawtooth pattern. Don't mortar 
the bricks together (frost will break the joints 
apart). Instead, bed the first and last bricks of 
each curb section in concrete so they and hammer the top surfaces level. Fill the 
will maintain an angle of 45°. block voids with Pig and plant flowers or ivy. 
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to Curb a Driveway 


Vag 
CLOTHES POLE . , { 
DowEL 


4 WITH LOGS. Use cedar, redwood, 
chestout, Jocust or some other de: 
cay-resistant wood. Logs should be 6” 
or more in diaracter ‘and about 10° 
Tong. Remove bark; and elther leave 
natal, or vara Lay logs in ahallow 
trenches to prevent ‘or 
omvenar manent aighment dil ales in og 
ends and insert dowel connections. 


COBBLESTONE 


FLAT-FACED 
STONE 


WITH STONES, Where a lawn is level with @  Whitepainted shale or other fatiaced 
5 driveway, cou stones or cobblestones of in a trench at least 8” deep, will 

} nearly uniform siz white and placed poten same purpose. Partially burying them 
at close intervals, will mark the edges at night, lessens the chance of frost heave. 
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To BLOW 
AWAY SAWDUST ©” 47% (is 


TO INCREASE THE 
EFFICIENCY OF A 
CIRCULATING TO DRY 


FIREPLACE RUBBER GLOVES 


i A =< Z 
is ye 
— ‘ 
EB » 5 TO HASTEN ‘i 
A - THE DRYING OF 
TO AIR LINEN PAINT AND VARNISH 
AND PREVENT MILDEW 


TO PEEL ONIONS WITH- 
OUT SHEDDING TEARS 


TO COOL A PROVECTOR 
IF IT HAS NO FAN 
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How I made a big discovery— 


Hi-Fi Is Better 


Than Live Music! 


By Moe Berger 


NLIKE the countless number of music lovers who first 

[ go to the concert hall and then install audio components, 

this enthusiast placed the cart before the horse, He set up 

his equipment first, about five years ago, playing a souped-up 

recording of an earthquake on a little 10-watt rig without a fancy 

pre-amp. The frightened neighbors came trooping around to 
see what had happened. 

My equipment has come a long way since then. In the 
meantime I was asking myself (without doing much about it) 
music at a live concert would be like. Did my high-fidelity 
components really re-create music with the same realism and 
faithfulness as the origi Would the sound of flutes, violins, 
drums, chimes and percussion on LP be different from the real 
thing? These were the questions I wanted answered. 

Obviously there was only one way of answering them. So I 
went to a concert, my firs , a couple of weeks ago. It was a 
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live orchestra, with soloists, at New York City’s Town Hall. 

Moments before the House ‘lights dimmed, I fearfully re- 
membered that this would be the first time I could not adjust 
the damping control on the amplifier or set the equalization curve 
on the pre-amp. I could not switch from one speaker system 
to another. Nor could I make any “A” and “B” comparison tests. 
I couldn't do anything but listen. I was a captive audience. 

Nevertheless, thoughts of sharp staccato sounds and the 
whirring sound that results from a turbulent rush of air out of 
the bell of a horn danced in my brain. I eagerly awaited the live 
sounds of flutes, viola, drums and oboe. 

Finally the conductor raised his arms. Quick bursts of 
energy from the strings were heard. Next came the brasses and 
then again the strings. The sounds were directly ahead of me. 

But wait! This was definitely not what I had expected. Where 
was the explosive force from the percussion? And the strings 
lacked presence. Even the bass notes were not bassy. 

Could such things be? I felt myself itching to turn a control or 
relocate one of the speaker systems, but there was no control 
to tum or speaker system to move. This was the live performance. 

If these effects were part of the realistic picture of live music, 
then my whole concept of high fidelity and stereophonic sound 
had been greatly misleading. 

[had been taught to listen for the sound of a finger plucking 
at a string, the resin of the violin bow sucking at the strings, 
the boom of a bass and the burst of tympani. I surely wasn’t 
getting any of those essential effects now. 

In hi-fi and stereo, sounds seem almost to jump out at me. 
In the concert hall the sounds did not have this quality. But 
most of all, the music lacked the depth of stereo. 

Stereo, they say, is an illusion. Illusion or not, it can be heard 
from the front, as well as from both sides, above and below. 
This illusion of three-dimensional sound was surprisingly lacking 
at the concert throughout the entire performance. The concluding 
applause did not stir my emotions. 

I wouldn’t trade my twin-triaxial speaker systems for the 
best seat at Carnegie. The sound of live performances is too 
inferior. Perhaps if the great composers, Bach, Becthoven, 
Brahms and the others, had a say, they too would choose sound 
on records. It is better sound. In addition, they would never 
again have to contend with coughing, whispering and restlessness. 
Their only complaint would be all those pops, crackles and 


squeaks. 


| 


Designed to be saved for easy refer- 
ence, this home-repair data sheet tells 
what you'll need to know about repairs 
and maintenance of Venetian blinds the 
next time that job confronts you. It’s 
part of a valuable reference series tell- 
ing how to make a variety of common 
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Reprinted from The New York Times 


home repairs. To make your own book 
of home repairs, store this and the other 
monthly data sheets in a spring-type or 
ring binder. Every month’s entry will add 
to the value of the book. 

Next month: Repairing and maintain- 
ing wood-frame window screens. 


e7Seer—-s<e Wee. 


C ) 


How to replace the tilt cord 


SLIP CORD OFF TILT WHEEL after removing 
tassels by unknotting cord ends. Thread new 
cord over wheel and down through holes in 
head box (of metal blinds). Then replace 
tassels. Some blinds have third cord that 


How to replace the tapes 


SUSPEND BLIND to make job easier. Loosen 
bottom ends of the tapes and the lift cord 
from bottom rail. Pull lift cord up through 
slats (above) but don’t remove from pulleys. 


rel 


CUT NEW TAPES to match the old exactly. For 
this, you'll have to cut out a few of the lad- 
ders (left) that support the slats. Then attach 
the new tapes at the top to the drum on the 
tilt rail of metal blinds, or (tacked) to wood 
tilt rail. Shove the slats through tape and 
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blinds, lift cord both 


right releases the cord from its lock. 


ks bl ed. positions, the 
cord simply, bolting the blind. In most 

ifts and locks blind 
(when you pull cord to left). A pull to the 


With metal blind, all slats can then be re-, 
moved at once by gripping with one hand 
and pulling them down and out. Next, loosen 
old tapes at the top and remove them. 


—_— 


thread the lift cord down through them, 
placing cord on alternate sides of ladders as 
shown. When it’s necessary to replace a 
damaged slat, loosen the lock cords at the 
bottom and pull out just up to the height 
of the slat that you want to remove. 


You can have a lot of fun splashing in the back yard. 
But before you take the plunge, you’d better know all— 


The Facts About 
Swimming Pools 


This sketch shows important hidden 


000 
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By Carl Dreher 


yard swimming pool. New methods 

of construction, low-cost kits, filter 
systems and other aids are all helping 
to make pools more practical for more 
people. 

Last year, Americans built more than 
30,000 pools; this year business fore- 
casters expect that they'll build around 
45,000. Today there are packaged pools 
for $800 that provide everything you 


I: easier than ever to have a back- 


SEWAGE 
SYSTEM 


need, including a filter system. Portable 
pools come for as little as $200. 

You can even buy a private pool on 
time. More than a third of last year’s 
buyers did—and are enjoying their pools 
while they pay for them. 

Against this background, however, are 
serious questions of space, cost, upkeep, 
water supply, drainage, sanitation and 
safety that must be carefully considered 
before you take the plunge. 

It may come as a surprise to know— 

© That you'll need from 15 to 25 
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There’s a pool tor every purpose 


PERMANENT oo sat 
steel Koven pool (above, left) can’t crack, is 
made of preformed sections welded together. 


thousand gallons of water every time you 
fill an_average-si: 

© That you'll s 
cals every week than most people do on 
gas for the family car. 

© That the cost of paint for your pool 
may be as much as for your house. 

© That accessories such as walks, lad- 
ders, fences, pumps, skimmers, filters, 
vacuum cleaners and other “extras” may 
cost you more than the pool itself. 

What type of construction? Con- 


crete is still the most common, but today 
it’s usually sprayed in place or used in 
prec labs (both of which eliminate 
the cost of forms needed for poured 


pools). You can have a 15’-by-30 pool 
for about $4,000, including a filter system. 

A stiff concrete mix, called “dry pack,” 
can also be laid without forms, but only 
on a shallow slope. It's less expensive, 
but does not permit vertical walls and 
is not usually as strong. 

One of the cheapest newcomers is a 
15/-by-30' glass-fiber pool that sells for 
about $3,500 with filter. Still cheaper is 
asphalt, as yet not widely used but 
gaining in popularity. Laid on a slope, it 
does not permit diving from the rim, but 
makes possible sizable pools for $2,000 
or sometimes less. 

All-steel pools are ideal in very cold 
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pool (above, right) 

ns that are cemented 
together. It rests on bed of sand, can be enlarged 
by adding center sections like table leaves. 


use they can’t crack from 
ground frost. They require careful paint- 
ing to prevent rust, however, and ai 
more expensive than concrete. 

Do you want to dive? If you take flat 
dives, the water depth can be 5’ and 
you save considerable money. But if you 
want a springboard, the deep-end depth 
must be at least 8’, preferably 8}/—and 
this for a board only 18” above the 
water. Higher boards require greater 
depths. 

The diving area should slope up to a 
5’ depth at around 25’ from the deep-end 
wall. This doesn’t leave much room for 
a shallow area. To provide safe areas 
for both children and diving, a pool 
should be 36’ to 40’ long. 

Kits and prefabs. Concrete blocks, 
though relatively cheap, have never been 
suitable for pools unless carefully re- 
inforced because they tend to crack and 
leak. Now you can get a vinyl-plastic 
liner that combines watertightness with 
the economy of block construction. 

The liner needs to rest only on a 
smooth bed of sand. You just build up 
concrete-block walls and fit the liner 
between them. You can also use an 
impregnated-wood frame, though these 
are not usually as durable as blocks. 

Mail-order houses such as Sears, Roe- 


pools like the 20’. 


PORTABLE "model above have row for 


the whole family. This Hettrick pool holds 7,000 
gallons, can be stored in winter, moved ea: 


buck and Montgomery Ward sell com- 
plete plastic-liner kits, including a 
filtering system, for $800 to $1,300. Pool 
s range from 12’ by 27’ and 3’ to 5 
deep, to 18’ by 34’ and 3’ to 7K’ deep. 

Portable, above-ground pools are also 
big business today—and big in size, too. 
You can buy a 20-diameter pool, 3 
deep, for $200; a 25-footer, 40” deep, for 
$400. The latter has a surface area of 
nearly 500 square feet—bigger than a 
conventional 15’-by-32’ pool. 

These consist of a plastic liner held in 
a circular frame. They don’t permit div- 
ing and may not have the glamor of a 
built-in pool. But they provide a lot of 
swimming at little cost. 

Is a pool a good investment? It is, if 
you keep the cost in line with your 
property's total worth, and if local real- 
estate values aren't dropping. 

Most experts agree that a pool should 
not exceed 5 percent of your proper- 
ty’s total value. For a $15,000 house that 
means a pool of about $2,000. If you 
spend more, you're not as likely to get 
back what you put in, if you have to sell. 

A pool is a long-term investment. 
Much of its cost can be offset by “vaca- 
tions at home” and less spending in other 
ways. But before you decide on one, you 
should consider your chances of moving, 


is made possible by 


YEAR-ROUND FUN cri pool fia "n 


winter, This poured-concrete type, by Pools Ui 
ited, can be made in many different shapes. 


how old your children are, and whether 
you'll be able to use the pool long enough 
to make it pay off. 

How about the law? A pool, i 
lingo, is an “attractive nuisance. 
means that if anyone stumbles into it— 

re liable. If your 


present liability BAS 
cover a pool, it’s wis 
insurance. 

You'll also need a building permit for 
a permanent pool. Local codes may 
specify construction requirements. 

Where can you put a pool? Pools 
take considerably more space than their 
actual water area. A walk at least 3’ 
wide around the edges is recommended 
to keep bathers from tracking dirt and 
grass cuttings into the water. A 20’-by-30° 
pool thus becomes 26’ by 36’. A spring- 
board will require an extra 10’, and a 
poolside play area still more. 

In some areas, a pool's location may be 
limited by minimum property-line set- 
backs. If it interferes with water, gas or 
sewer lines, it will be costly to relocate 
them, or may not be possible. If you 
have a septic tank, a pool can’t be closer 
than 50’ to the tank or drain fields. 

The best location is away from trees, 
which block the sun, and shed leaves and 
bugs into the pool. To enjoy your pool 
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How construction methods affect strength and shape. ..-.-+++++++++++8 


called Gunite, 
consists of mortar 
steel mesh. It eliminates 
cheap, makes any shape. 


SPRAYED CONCRETE, 


blown over reinforcin; 
forms, is relatively ct 


in privacy, you'll also need to keep it 
out of sight from the street and neigh- 
bors, Hedges and fences will help, but 
don't forget to allow for their cost. 

How’s the ground? Pools can be built 
on slopes, but at greatly increased cost. 
Unlike a house foun mn, which can be 
left exposed on a hillside, most pools 
require the support of surrounding earth. 
This means a tremendous amount of 
earth moving to tuck a pool into a slope. 

Bulldozers can handle boulders, but 
not solid ledge rock. Before you start 
digging, make test borings with a post- 
hole digger or by driving lengths of pipe 
into the ground. 

Removing rock will skyrocket the exca- 
vation cost. However, if the ledge is deep 
and flat enough, you can sometimes use 
it as the pool bottom If or float a bed 
layer of concrete upon it. If you can get 
down only a few feet, another alternative 
is to build half of the pool below ground 
and the other half above. 

Excessive ground water can be serious, 
too. Earth that's soggy much of the time 
indicates poor drainage or a high water 
table. Under severe conditions, a pool 
may “float,” eventually breaking apart 
from upward water pressure. 

If you suspect water or rock, get a 
pool expert's advice on what to do. Most 
contractors will not take responsibility 
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PIPE ANCHORS 
UNE 


adds watertight surface to 


PLASTIC LINER aijls watertight surface to 


block walls. It needs no paint, ean be patched 
if torn, comes only in rectangular shapes. 


for what may be encountered under- 
ground. Make sure, too, that you have at 
least an 8’-wide access to your pool loca- 
tion so that a bulldozer can get to it. 

Filling and dumping. A 20/-by-40° 
pool with an average depth of 4’ requires 
24,000 gallons of water. Even portable 
pools hold 6,000 to 12,000 gallons. 

How easy it is to fill you 
empty it—will depend on its 
often you change the water. (To estimate 
a pool's needs, multiply its size in cubic 
feet by 74 to find the number of gallons: 
it holds.) 

Ina fill-and-draw pool—one that's peri- 
odically filled and dumped—the water 
is usually changed every few weeks, In 
a filtered pool, it’s constantly recirculated 
through a dirt-trapping filter—you can 
fill the pool once and use the water all 
summer. The trend today is toward fil- 
tered pools, but you have to allow $400- 
$800 or more for the equipment. 

The easiest way to fill a pool is from 
a water main if you have one. Most 
authorities agree that where municipal 
water is already plentiful, you probably 
won't have trouble getting enough. But 
if there's any chance of dry spells, you'd 
better figure on a recirculation system. 
In some of the presently arid western 
states, you couldn't fill a pool at all. 

At city-water prices, it will cost from 


id over gravel base does not provide strong, dense 
ASPHALT permit vertical walls, but is very PRECAST SLABS Concrete. Poot's ‘wails 
watertight and makes inexpensive slope-sided are braced every few feet, can be made to stand 
pool, It can now be colored to avoid black look. above ground, but are limited to straight designs. 


How a modern recirculation system works 


a) 
soiecton oO 
De FOR VACUU = 
FALTERED WATER 
BuTeaED CLEANER ae =i 
WAN DRAW 
wanoran 
COVER T0 CHANGE By SHUTOFF 
FILTER MATERIAL 


FILTER TANK: 


WASTE PIPE: 


DIRTY WATER is pumped from deep end tion at side of pool is for underwater vacuum 

of pool into filter tank con- cleaner. Separate fill pipe, above pool level, 
a very fine, sandlike material that traps stops seep-back from contaminating your source 
impurities. Clean water is then drawn from tank of water; is mandatory if you fill from a water 
and returned to shallow end of pool. Connec- main. Filter is run eight to 12 hours a day. 
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$8 to $15 every time you fill your pool— 
another reason for considering a filter. 
Usually a direct connection is made to 
the water main (filling from a garden 
hose would take several days). The 
charge for tapping into the main, install- 
ing a separate water meter and running 
pipe will cost another $200 to $300. 
Another connection must be made to 
drain the pool—easiest into a sewer. In 
some communities, you may be required 
to spread the flow-out over several days 
to avoid overloading the sewage system. 
If you don’t have either water main 
or sewer, you may be in for trouble. 
Most wells won't handle a non-circulating 
pool, although they may be adequate to 
fill a filtered pool once in early summer. 
If you have a septic tank you can't, 
of course, drain water into it or anywhere 
near its drain fields. Since these fields 
are usttally located on the best-drained 
part of the property, you may not have 
another good place to drain the water. 
If in doubt about either adequate 
water supply or drainage, get the advice 
of an expert first—there’s nothing more 
useless than a pool without water in it. 
How much can you do yourself? En- 
gineers do not recommend that you un- 
dertake a large pool-building job unless 
you're highly experienced. A 20’-by-40’ 
pool, filled, weighs about 200 tons— 
you're dealing with powerful forces. 
You can make substantial savings, 
however, by assembling one of the smail- 
er kit pools and by adding your own 
walks and landscaping. The 12’-by-27’ 
pool that Sears sells for $799 in kit form 
costs $1,700 installed—more than double. 
Allowing $400 for excavation, concrete 
blocks and other costs, you could save 
about $500 by doing the work yourself. 
Some pool owners have cut costs by 
buying the materials and having a local 
mason or builder do the job. However, 
a professionally built pool is likely to be 
better—and it comes with a guarantee. 
How much for “extras”? A ladder 
costs $40 to $230. You'll also need a 
special underwater vacuum cleaner to 
suck dirt from the bottom, if you don’t 
want to drain the pool periodically for 
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cleaning. These nin from $50 to $200. For 
fancier extras, you'll spend $60 to $200 
for a diving board, $50 to $100 for under- 
water lights, $500 or more for a pool- 
heating system. 

Safety measures should include either 
a fence or pool cover. You can build an 
inexpensive enclosure with wood-slat 
snow fencing, but a steel-mesh type may 
run to several hundred dollars (open 
fences, such as post-and-rail, will not 
keep out children and animals). 

Plastic covers that fit over the top 
of a pool are available for $50 to $200 
and have the added advantage of keep- 
ing out dirt as well as people. 

How much for “operation”? Con- 
trary to what many believe, a filtering 
system does not purify a pool—it keeps it 
clear. The same chemicals must be used 
to treat a filtered pool as an unfiltered 
one, and in about the same amounts. 

Chlorine is used for purification and 
must be added to the pool every day— 
about one pint to 20,000 gallons. Other 
chemicals are used to kill slime-produc- 
ing algae, to control a alkalinity 
(pH reading), and to precipitate dirt. 

For $10, you can get a chemical test 
kit that will measure chlorine content 
and pH. A quick test will determine 
water cleanliness: You should be able 
to see if a dime at 8% depth is “heads” 
or “tails.” 

Most pools require painting every two 
or three season: i 
$35 to $50. Plastic 
about every five to eight years, at a cost 
of $300 to $800. Allowing for chemicals, 
paint, water, electricity and repairs, you 
can figure on spending about $250 a 
year to run your pool. 

A wintertime skating rink? Pools 
used to be emptied each winter, but now 
experts have found that it’s best to keep 
them filled. The water, which freezes 
only on top, keeps the bottom of the pool 
warmer and weighs it down. 

In cold weather, this gives you a free 
skating rink as a bonus. The ice will slide 
up slope-sided pools without damage. In 
vertical-sided pools, lash logs around the 
edges as buffers. END 


“If you repair Mr. Sullivan's set, none 
of us will ever call you again!” 


Audio circuits, and customers, go on a rampage 
as a repairman tracks down reasons— 


Why TV Sets 
Produce Squawks 


By Art Margolis 


‘OST of us still think that a TV 
picture flying invisibly through 
the air is miraculous. Yet the 

sound that also makes the trip is taken 
for granted. Only when the sound lets 
out a squawk or quits altogether do we 
take notice of it. Then the customer lets 
out a squawk, and a TV serviceman like 
myself is called in to repair the damage. 

When audio ailments turn out to be 


something other than tubes, they can be 
stubborn to cure. Tracking down the 
minute differences between muffles, vol- 
ume losses, buzzes, hums and squeaks is 
tricky, as you can see. 


The Loud, Loud Late Show 


ONE evening I received a call from a 
retired, redheaded railroad engi- 
neer, Mr. Sullivan, who lives in an apart- 
ment building that also houses a number 
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of my other customers. I've been servic- 
ing their sets for about five years now. 

This night Mr. Sullivan was character- 
istically blunt. “The dang TV don’t talk 
right,” he told me on the phone. 

Thad scarcely parked my truck when 
I was met by an angry, grumbling crowd 
—my other customers who lived in the 
same building. One particularly belliger- 
ent tenant was thumping my chest with 
a giant forefinger and saying, “If you 
repair Mr, Sullivan’s set, none of us will 
ever call you again!” 

It turned out that Mr. Sullivan, who 
is slightly hard of hearing, had become 
addicted to late, late shows. His audio 
blasted loudly all night through every 
window on the air shaft. 

The angry crowd followed me and 
stood glaring in the doorway. I turned 
the volume control all the way up. The 
sound was low and muffled. The an- 
nouncer sounded as if he were talking 
with a big ball of cotton in his mouth. 

At the TV studio the announcer was 
speaking correctly. But somewhere along 
the complex electronic journey from his 
mouth to my ears his pear-shaped tones 
were being snafued. As he spoke, a sen- 
sitive diaphragm attached to a coil in 
the microphone translated the air waves 
of his voice into alternating electric cur- 
rent. The audio frequencies (AF) of 
this current range between zero and 
15,000 cycles per second. 

This AF is injected into the station's 
carrier wave so that it modulates the 
frequency of the carrier (FM). The inde 
ulated carrier travels through the 
picked up by the TV aerial, then fe 
neled into the set to the FM radio sec- 
tion. The audio section must then undo 
all the work the station went to the 
trouble of doing. Extracting the audio 
frequency from the curr‘er wave is called 
detection or discriminating. 

The discriminator in Mr. Sullivan's 
set works this way. It is tuned exactly to 
the carrier wave. When the carrier enters 
the discriminator at its prescribed or 
center frequency there is an output volt- 
age of zero. As the frequency moves 
above and below center frequency, a 
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voltage is developed in proportion to the 
shift. 

The modulated carrier was moving 
around center frequency in accordance 
with the announcer's voice. I checked all 
the test points in the audio circuits for 
their voltage and resistance readings. 
They all read correctly. So I asked my- 
self what parts could become defective 
and not affect any of the test-point read- 
ings. There were two possibilities: open 
condensers or a few shorted turns in the 
discriminator transformer. I checked the 
transformer by installing a new one. 

That did it. The audio blasted loud— 
but was still muffled. I took a nonmetallic 
screwdriver and touched up the top and 
bottom adjustments of the new discrim- 
inator transformer. Pear-shaped tones 
came in nice and clear. Mr. Sullivan 


looked happy. But the doorway audience 
had murder in their eyes. 

Then a light bulb lit up in my head. 
Instead of allowing the loudspeaker to 
blast away, I installed a set of earphones 
for Mr. 
happy. 


Sullivan—and everyone was 


The Horse Players’ Special 


nae customer on the telephone said, 
“The sound is almost gone.” 

Routinely I asked for the address. Just 
as routinely he answered, “Track 14 be- 
tween four o'clock and four-thirty this 
afternoon.” 

The TV set was in the lounge car of 
a_crack streamliner called the “Horse 
Players’ Special,” and they wanted me 


to repair it while the train loaded up 
during a half-hour servicing stop. 

I swung aboard as the train slowed 
and was already checking the audio 
tubes as the passengers began to move 
out. But I had no luck—the trouble was 
under the chassis. I took the set down 
from its perch and pulled the chassis out 
on the floor. Meanwhile a few people 
gathered to watch. Twelve minutes 
elapsed. I noticed that one sharpie was 
watching me carefully. 

Trying not to rush, I analyzed the 
symptoms, There was some sound. It 
was clear, but very low. Th 
control varied it correctly. This it 
that the detector-output voltage was 
okay, The trouble should be further 
down the sound path. 

After the audio is extracted from the 
carrier, it must be amplified, for its volt- 
age is too low for use. Beyond the de- 
tector comes the audio-amplifier section. 
The audio voltage is developed across 
a variable resistor, the volume control. 
The center tap of the volume control 
feeds the audio through a condenser into 
the control grid of the audio amplifier. 

Since the trouble appeared to be in 
the audio amplifiers, I set about signal- 
tracing them. Meanwhile another five 
minutes had elapsed. The onlookers be- 
gan to buzz, and I heard the sharpie 
making book on whether I’d finish. 

I took a piece of wire, attached a .01 
condenser to one end and the filaments 
of a handy tube to the other. Then, with 
the set on, I touched my makeshift con- 
denser probe to the center tap of the 
volume control. Nothing happened. You 
see, the filament voltage is 60 cycle, 
which is in the audio range. It would 
travel through the audio-amplifier sec 
tion and be heard out of the speaker if 
the audio amplifier was working right. 

But I heard nothing. This meant the 
trouble was farther along the path. An- 
other five minutes had passed. 

I took the probe off the volume con- 
trol and put it on the next point—the 
other side of the condenser leading to 
the audio-amplifier grid. A loud, welcome 
60-cycle hum burst out of the speaker. 


The crowd murmured excitedly. The 60- 
cycle wasn't passing through the con- 
denser. That indicated the condenser was 
open. Quickly I replaced it. I looked at 
my watch. I had four minutes left. I 
turned on the set. I was home—the sound 
blasted loud and clear. 

I put the chassis back in the cabinet 
and got the set up on its perch, just 
as I heard a loud “All aboard!” The 
gave a lurch, I grabbed my gear 
and stepped off just before the train 
cleared the end of the station platform. 

The next morning I had a visitor. It 
was the sharpie from the train. He 
handed me $10 and said, “Your share of 
my winnings when I bet on you.” 


Monkeyshines in a Maternity Ward 


FEW weeks ago I found I had two 
reasons for going to the hospital. 
One, my kid sister, Rusty, had given 
birth to a daughter; two, there was trou- 


ble in a patient's TV set. I arrived at the 
hospital during visiting hours and found 
most of my clan, but conspicuously miss- 
ing was the proud father, Bob. 

Making sure all was well, I excused 
myself to visit the other reason I was 
there, the ailing TV. When I first turned 
on the set, it seemed fine. Then the pic- 
ture slowly became blurred and the 
sound went from crisp to garbled. I 
turned off the set and tried to reason 
out the problem. 

After the audio is amplified somewhat 
in the audio-amplifier stage, it is fed 
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through a condenser to the audio-output 
amplifier, which builds it up enough 
more to drive the speaker. But as AF 
is processed from point to point, it hits 
different DC voltages. Plate output of 
the audio amplifier is about 200 volts. 
Grid input of the audio-output amplifier 
is around 125 volts. These voltages must 
not mix, yet the AF must pass from one 
to the other undisturbed. A blocking 
condenser is placed between the two 
points. This blocks off the DC yet lets 
the AF pass freely. 

I put my voltmeter probe on the grid 
input of the audio-output tube, which 
is supposed to be at 125 volts. Then I 
tumed the set back on. My meter needle 
showed 125 volts. Then as the picture 
and audio both began to blur, the volt- 
age rose: 130... 135... 140... 

Where was the extra DC voltage com- 
ing from? Only one place: After the set 
was on awhile, the blocking condenser 
was developing a leak and allowing some 
DC through. That was why the sound 
became garbled. The picture blurred be- 
cause the DC voltage was also passing 
through the focus coil, changing the 
focus voltage. I replaced the condenser. 
The sound and picture came back fine. 

Back in my sister's room, my brother- 
in-law hadn't shown up yet. Rusty looked 
disappointed. As I left, Bob pulled up. 
He had been caught in a traffic jam and 
had missed visiting hours. 

I took Bob over to my truck, changed 
shirts with him, installed my hat on his 
head, inserted a tube caddy in his hand 
and he was off. I knew he'd have no 
trouble getting to see Rusty—as long as 
he didn’t monkey with the TV. 


The Buzz That Bit 


ECENTLY a new doctor moved into 
our neighborhood. When he called 
me for TV service, I found we were old 
acquaintances. He was “Old Ironhands,” 
a doctor who was with our division in 
the service. He had the reputation of 
being a terrific MD, but as his nickname 

implies, his touch was not the gentlest. 
I found his set had an erratic buzz, in 
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time with a bad vertical jitter in the 
picture. This indicated trouble in the 
vertical section that was somehow also 
affecting the audio track. 

I pulled the chassis out of the cabinet. 
Old Ironhands hung doggedly over my 
shoulder. I disconnected the speaker and 
could still hear the buzz, but only very 
faintly. The fact that I could hear it at 
all suggested that it had a mechanical 
and not electronic aspect. 

I rolled a piece of paper into a funnel 
stethoscope and began probing under the 
chassis for the exact location of the buzz. 
When the paper alighted on the vertical- 
output transformer I heard the buzz. The 
transformer laminations had loosened 
and the windings were vibrating, Their 
movement developed extraneous AF 
voltages that were transferred into the 
audio section, There the unwanted AF 
was amplified and aired as a buzz. 

When Old Ironhands saw I had found 
something, he grabbed my makeshift 
stethoscope and listened. I saw him 
reach, but before I could say anything, 
he put his hand on 300 volts DC. It 
seemed to me that his eyes protruded, 
his hair stood up, his ears went purple 
and he rose about four feet in the air. 
As he settled back down to earth, I 
thought: thousands of man-handled GIs 
have just been avenged. 

I put in a new vertical-output trans- 
former, extracted my fee and departed 
chuckling. 

But my chuckles didn’t last long. 
When I arrived home I found a message 
from my insurance man to get a physical 
examination for my new policy. Guess 
who the doctor was? END 


What to Do About 
a Dunked Outboard 


Fast action can prevent water 
damage. Fish it out quickly 
and get to work onit at once. 


By E. F. Lindsley 


HEN an outboard motor breaks 
loose and goes to the bottom, 
you have a very important de- 
cision to make after you have finally 
pulled it out: Can you dry it off and 
start it up again? Or should you first 
have it torn down and rebuil 
How you decide depends largely on 
e answers to two other questions: 
© What kind of bottom did the motor 
settle into? 
© \as it running when it went down? 
Until you have made a survey of pos- 


thi 


sible damage, do not turn the flywheel 
or you may cause serious damage where 
none existed before. 

By itself, water in a motor is not too 
damaging, Plain water can be poured, 
pumped, blown and wiped out. If done 
fairly soon, little harm will result. The 
odds are in your favor for safely starting 
up the motor if the immersion was short 
and the bottom solid. 

But lakes, rivers and oceans have bot- 
toms of silt, sand and other muck. A 
plastering with any of these suggests 
strongly that you beat a hasty course to 
your dealer's shop for an overhaul. 

What if the engine was running? 
When a motor turning at high speed 
drops in the drink, it gulps in huge slugs 
of water. If a fast-moving piston rams 
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CAREFUL DABBING with dry rags and pipe clean- 
ers will soak up much of the water that has 
jotten inside, Bright sunshine or an infrared 
yulb will also help dry out the motor. 


up against a combustion chamber full 
of incompressible liquid, something's got 
to give. Usually, it’s a connecting rod. 

In that case, the best first aid is to 
drain out the water, pour in plenty of 
oil and rebuild the power head. Never 
try to pull the engine over if you feel a 
drag or re: ice with the plugs out. 

Fortunately, except in racing circles, 
this type of dunking happens infre- 
quently, since modern outboards are fet- 
tered by remote shift, throttle, steering, 
fuel and electrical cables. A safety chain 
provides additional insurance. 

Fish it out quickly. Once a motor is 
dropped in the water, there's a brief 
period of grace when quick removal will 
probably save a major operation. During 
this period, especially in shallow water, 
the inlet valves and rather complex port- 
ing will probably trap enough air to ex- 
clude water and dirt. Later, as the air 
seeps away, water will enter. The con- 
struction of the typical two-cycle out- 
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TIP MOTOR FORWARD like this to let water 
drain through carburetor inlet. First, however, 
drain engine in upright position to avoid wash- 
ing dit Gack through the exhaust posts. 


board permits anything going in through 
the open carburetor to wind up in the 
crankcase once it’s past the inlet valves. 
Hence the need for a quick rescue. 

If circumstances force you to leave 
the motor in a silt or clay bed long 
enough for mud to force its way into the 
coolant, exhaust and carburetor pa: 
sages, forget about home remedies. Dis- 
assembly and rebuilding are a must. 
Light first aid rules. If an early res- 
cue is made from a sound bottom, try: 

1. Mount the motor on a stand, re- 
move the housing and air-intake silencer 
(if used) and inspect the carburetor in- 
let for traces of sand and dirt. 

2. Tilt the power head down to drain 
water out through the carburetor. If 
muddy water or sand comes out, that’s 
the time to take the motor to the shop. 
Some motor manuals recommend re- 
moval and flushing of the carburetor. 
This is fine, if you have the tools, be- 
cause it permits access to the inlet valves. 


GAS TANK and fuel line will usually need to 
be drained and flushed. If you 

in a shop, leave this operation until last—anc 
then for safety do it in the open air. 


If you lack the tools or the skill, and 
the water was clean, just pour it all out, 
ip the motor back and remove the 
gas line if you have the type with the 
tank on top. Flush the tank and line 
clean with a fresh gas-oil mix. 

4, Pull the spark plugs and dry them 
off. If you have a small flashlight, peek 
into the cylinders and squirt light engine 
oil in on them, 

5. Very carefully turn the flywheel or 
pull the starter rope slightly. Listen care- 
fully for any scraping or gritty noises. If 
you hear any, take the motor to a shop. 

6. By now, the magneto should have 
drained fairly well. If you've had ex- 
perience in pulling the magneto flywheel, 
remove it and wipe dry the coil, points 
and wiring. Flywheels that are extremely 
tight should not be hammered or pried. 
This raises hob with crankshafts and 
bearings. If your magneto has inspection 
holes, try drying the points with a soft 
dry cloth or pipe cleaner. 


PLENTY OF LIGHT OIL is in order even ough 
the engine is dir di ed and can't 
restarted. Shoot it in liberally at all possible 
points as soon as you have the water out. 


If you're now satisfied that the 
ne has no internal dirt, attach and 
ground the spark plugs, pull the starter 
and check for spark. A weak spark or 
none at all is not necessarily serious, 
since modern ignition coils are well pro- 
tected against moisture. Water is prob- 
ably shorting the external wires. Dry 
the magneto with an infrared lamp, bath- 
room heater, or some other source of 
mild heat. Never use anything really 
hot that might melt or burn insulation. 
If you've hauled the motor into your 
cellar or garage, watch out for gas fumes. 

8. The motor should now be ready to 
start again. Before doing so, don’t fail 
to clean and relubricate the many little 
control links, cams and switches. 

The main rule of thumb to remem- 
ber is: Never tum the flywheel until 
you're sure that no sand or dirt has 
reached the inside. If the motor can’t be 
started, give first aid to prevent rusting 
—but no dockside overhauls. END 
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Here are important details you should know about— 


The Saw That Cuts 
Its Own Starting Hole 


By George Daniels 


NTIL a few years ago you drilled 

[ a hole first when you wanted to 

art a saw in the middle of a wide 

expanse of wood. But no longer. Now, 

you simply rock the saber blade of a new 

type of saw into the wood and start cut- 
ting. It’s that simple. 

This saw is so new that makers haven't 
yet agreed on what to call it. Most tend 
to designate it as a portable jigsaw; 
others lean toward saber saw. 

But whate you call it, this 
package is definitely not a toy 
able tool, a worthwhile addition to any 
shop. It combines the cutting ability of a 
bulky, bench-mounted jig- or band 
with the convenience of a jackknife. It 

as no throat to limit the size of the 
it can handle. It cuts fast (the 2”- 
capacity models will zip through a two- 


by-four in approximately 14 seconds). 
And the saber blade’s more than 2,000 
strokes per minute help it follow straight 
and curved guide lines with surprising 
ease and accuracy. 

With a change-over of blades that 
takes about 10 seconds, you use a 
portable jigsaw for rough cutting, smooth 
cabinet-finish cuts, or to breeze through 
sheet or tubular varieties of metal or 
plastics. A special, knife-edged blade 
gi a neat, square-edged cut through 
leather or foam rubber for upholstery 
work. 

Compact and light (3% pounds for a 
typical home-workshop model), the saw 
is an ideal on-the-spot tool. When fitting 
shelves or built-ins around interior trim, 
or against irregular walls and corners, 
there's no need to trundle marked stock 
from the job to your shop for cutting. A 

[Test continued on page 172] 


Cutting along a straightedge is simple and precise 


BUTT GUIDE-SHOE SIDE AGAINST TRY SQUARI 
batten, or any other straightedge for fast, acc 
rate crosscutting or ripping. If the saw tends to 
waver away from the straightedge, check the 
position of the blade in the locking device. 
When properly inserted, tightening tht back-up 


oa 


L = 
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screw under the knurled cap automaticall; 
aligns the blade with the guide-shoe sides. TI 
manufacturer of the saw pictured below offers 
a channeled shoe that fits over rail on adjust. 
able-angle guide, preventing weaving even if 


the blade is slightly misaligned. 


It makes an inside cut without a starting hole 
ith tips 
1 


1 ja 
block to the stock b 


cut, as shown below. 
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How to run off outside 
or inside circular cuts 


ACCURATE CIRCLE-CUTTING is a cinch, wheth- 
er you use a special attachment sold by some 
portable-jigsaw manufacturers (an arm_and 
astened to the ide shoe at a 90° an- 
gle to the blade) follow a compass line, 

. To run off a side circle with 

wn above, 
ace from the 
cut an inside circle, first drill 
a pilot hole inside—and just touching—the 
circumference. When cutting an inside circle 
freehand, let the saw make its own starting 
slot and then spiral to the guide line, as 
shown in waste stock. at left. 


An improvised shoe caetrats cutting depth 


FLEVATE SAW for blind-n 
and lockjoint cuts « 
sired 

ing to underside 

hottom cut with 


art waste stock oF 
is_ intricate, 

with a su 

passes. Below 
sample cuts you ea 


Want to shave an edge or cut a neat bevel? 
NO NEED TO UNHINGE A CABINET DOOR for 
custom fitting. Just swing it open and run the 
side of the blade lightly along edges as many 
times as necessary to give clearance. Fine- 
toothed blade eliminates the need for sanding. 


TILTING GUIDE SHOES on some portable jigsaws 


ing easy. If the saw has a fixed 
‘led edges, a small strip of wood 
‘one channel to tilt the blade 


to the desired beveling angle. 
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Simple setups help you cut 
tubing and sheet metal 


} 


MITER-BOX-LIKE JIG made of scrap lumber insures accurate 
crosscuts through tubing. Battens should be slightly higher 
than stock diameter, and snug enough to prevent side play. 
Metal cutting calls for a special, fine-toothed blade. 


“Au 


THIN SHEET-METAL STOCK stays flat and chatter-free when 
you sandwich it between pieces of hardboard or crate ply 
‘wood and clamp the assembly firmly together. Guide 


on board are easier to see than scribe marks on metal. 


You can trim upholstery materials 


LEATHER, FOAM RUBBER, and other Saket aaeaiay are 


handled with a sharp-edged, toothless saber 
fessional, vertical cuts in soft materials su 
best to use a portable jigsaw table mount. 
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lade. For pro- 
as these, it’s 


pair of two-by-fours, laid on 
the floor beneath the material, 
is all you need in the way of a 
“workbench” for a portable 
jigsaw. 

Some saws have tilting 
guide shoes that can be ad- 
justed for bevel cuts. On the 
ones with fixed guide shoes, a 
small block attached to the 
underside of the shoe will give 
accurate bevels, although this 
naturally reduces the depth of 
cut, Blocks can also be placed 
on both sides of the blade to 
control the depth of blind cuts 
for mortises, lock recesses, and 
such, 

Special attachments are 
available for most makes. 
These include bench mounts, 
radius rods for running off 
curate circles of up to 4’ diam- 
eter, and special guides that 
clamp to panel stock and ad- 
just for long, straight cuts at 
any angle. 

Along with its versatility, 
the tool is probably the safest 
of all power saws. Only as 
fraction of the blade’s length 
exposed above the work, and it 
is deeply recessed behind the 
leading edge of the guide shoe. 
Adding to safety and ease of 
operation, there's no need to 
brush away guide-line-hiding 
sawdust as you make a cut. 
When the power is on, an ef- 
fective blower in the tool's 
housing drives a high-velocity 
stream of air past the blade to 
clear the path ahead. You can 
even use this jigsaw blower to 
clear dust out of hard-to- 
reach corners or pockets in 
other shop tools. 

Prices range from $30 for 
several popular models suited 
for average jobs in the home 
workshop, to around $80 for 
high-capacity, professional 
models. END 


New Tools 


1, Jack Bends Tubing 90°. With this 
jig and the application of hand and foot 
power, you can bend 1” rigid steel con- 
duit and 1%” electrical metallic tubing 
on a smooth short-radius are without 
damage to threads. A marker on the rim 
indicates the 90° point. Similar jacks for 


3. Caddy Holds Bits on Drill Cord. 
Slip this rubber holder on the cord of an 
electric drill, and you always have a 
change of bits at hand. The cover goes 
on over the plug; the core is slit length- 
wise for installation. The caddy takes 
13 bits and won't spill them when open. 


More info 


2. Drill Kit Has Screw Setter. Included 
in a drill kit are a ¥” electric drill, screw 
setter, gear-reduction unit, two screw- 
driver blades, three drill bits. The setter 
lets you drill for threads and shank, 
countersink for the screwhead, and 
counterbore for a plug—in one operation. 
Its length can be adjusted. 


m J 
4. Portable Vise Is Aluminum. Besides 
using this vise on the bench, you can 
clamp it to any handy projection such as 
a sawhorse or shelf. Its L-shaped jaws 


open to 3%” and contain screw holes for 
attaching cushioning boards, Made of an 
aluminum alloy, it weighs three pounds. 


jon chout the new tools shown on this page can be obtained from: 1. National Electric Products Corp.. Gateway 
2 Porter-Cable Machine Cox. 1714 N. Salina St. Syracuse 8, N 


- Donart Con. 


3021 Nerses Sox, Minnes 


apolis 10; 4. Stenley Tools Division, 111 Elm St., New Britsin, Conn 
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By Roy Doty 
and Norm Jacky 
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Next Month: A reel to store a garden hose neatly 


The Right Way 
to Set a Fence Post 


By William B. Eagan 


r | NHE weak link in any fence is the 
post that was set incorrectly. Frost 
may heave it loose. The mere 

weight of the fence may pull it i 

The base may rot through before its time. 

Doing the job right begins with se- 
lecting posts of such long-lasting woods 
as redwood, cypress, red cedar and 
locust—or posts that have been pressure- 
impregnated with preservati’ 

Fence layout. If a complete fence is 
involved, locate the end or corner posts 
first and dig holes to a depth not less 
than half the fence height. Make the di- 
ameter of each hole three times the 
thickness of the butt of the post. 

Drive two stakes into the ground: in- 
side the fence line, at right angles to the 
corner holes, and at least three feet away. 
Nail temporary braces to the es, set 
the post in the hole, plumb it in one 


2 Five ways to anchor a post 


direction with a carpenter's level ( 1); 
nail the corresponding temporary brace 
to the post, and repeat the operation 
to plumb the post in the direction of the 
other stake. Nail horizontal braces to the 
post before filling the hole. Leave this 
bracing in place until the fence has 
been completed. 

Stretch a string between the corner 
posts to align the intermediate posts. If 
there is to be a gate, locate posts for 
this and then spot line posts. 

To locate intermediate posts so they 
will be in a straight line, drop a plumb 
bob from the stretched cord. Then pro- 
ject this point back inside the line half 
the thickness of the post (Fig. 1). This 
is the centerline for the hole. 

Anchors. Crosswise anchors on the 
base of the post (Fig. 2) help to prevent 
frost heaving. If solid rock is encoun- 
tered, a post can be mounted on a steel 
pin. Make a hole in the rock with a star 


3 Three types of 
ba: 
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1 Lining up the posts 


aune 1957 (TT 


118 Porutar science 


drill and a hole up into the base of the 
post with an auger. Size the hole in the 
post so that the pin is a press fit. Anchor 
it in the rock with cement. 

Bases. Besides using anchors, expert 
fence builders usually put down a base 
(Fig. 3) in the bottom of each hole—a 
flat stone, a layer of concrete, gravel or 
crushed stone—before setting posts. 

Backfill. Dirt removed from the hole 
makes satisfactory backfill (Fig. 4) where 
the soil is dry most of the time. In wet 
or poorly drained soil, however, it is bet- 
ter to fill the hole with gravel or crushed 
stone so that water can drain away from 
the post. Concrete is frequently used as 
a fill, too, but the experts contend that 
concrete is apt to retain moisture, caus- 
ing the posts to rot. This tendency can be 
reduced by applying a seal of heavy tar 
around the joint between concrete and 
post above ground level. 

For a solid post, tamp the fill, as it is 
being shoveled into the hole, with a 
crowbar or tamper. To get maximum 
compression of dirt or gravel, dampen 
each layer slightly before tamping. 

Topping the posts. This is done to 
improve the appearance, to improve 
drainage—or both (Fig. 5). Some types of 
topping should be done before the posts 
are put into the ground. Others, like the 
angled cuts made with a miter box, can 
be done afterwards, A 30-degree angle is 
sufficient for good drainage. 

Braces. Because of the two-directional 
pull, a comer post should always be 
braced (Fig. 6). Braces can be fastened 
to the posts by toenailing or with metal 
brackets, END 


Attention Chevy Owners! 


A shop-manual article devoted ex- 
clusively to the ’57 Chevy will appear 
in the July issue of Porutar Science. 
It'll give you the same kind of practi- 
cal, hard-to-find information that ’57 
Ford owners are receiving this month. 
Watch for it! 

A Plymouth report will come later. 


A practical manual 
for Saturday mechanics: 


How to Take Care 
of a ’57 Ford 


By William Carroll 


EARLY all variations of the four 
N "57 Ford engines perform well on 
regular gasoline. Exceptions are 
the power-packed Specials, which use 


G 


premium fuels to deliver maximum per- 
formance. 

Performance enthusiasts are making 
hay with the standard engines, however, 
by resetting the initial advance one or 
two degrees ahead of normal to take full 


On 
the next 


How 

to adjust 
ignition, 
carbureto 
lights, 
valves, 
body 
alignment 
brakes 


advantage of local high-octane gasolines. 

After timing, only two engine adjust- 
ments are worth worrying about: fan- 
belt tension and valve-lash clearances. 
Belt adjustment is undertaken by loosen- 
ing the generator clamp and mounting 
bolts. Pull the generator outward until 
the proper belt deflection is obtained. 
Under light thumb pressure, ¥” deflection 
for V-8's and 4” for the six is correct 
Press on the belt midway between fan 
and generator pulleys. 

Valve clearance (lash) for all Ford 
engines is .019” hot. A minimum of 30 
minutes’ engine running is needed to sta- 
bilize temperatures. Clearances can be 
adjusted while the engine is idling, but 
for a precise job and to prevent the 
feeler from being hammered flatter, a 
still adjustment of valves following the 
cylinders’ firing order is recommended. 

Carburetor adjustment. Each one of 
the bewildering array of Ford carbu- 
retors fitted to Ford production cars 
offers a choice of jets and metering rods 
to compensate for ultitude variations and 
transmission options. If you have mileage 
problems, start here—but with a compe- 
tent carburetor specialist doing this work. 

Before adjusting the idle mixture, the 
“hot” and “cold” idle speeds should be 
set. With the parking brake on and the 
engine warm, back off the choke fast- 
idle-adjustment screw (the “cold” set- 
ting) from the stepped t-idle cam. 
Turn the “hot” engine-idle adjustment 
(the one on the throttle lever with the 
spring wrapped around to obtain a 
slow idling speed. With Fordomatic 
transmissions, adjust the idling speed 
with the selector in Drive (be sure the 
parking brake is set). Go back to the fast- 
idle screw and turn it in until it just 
touches the lower step on the choke- 
controlled fast-idle cam, then back it off 
one-quarter turn. Finally, the idle mix- 
ture can be adjusted by turning the 
idle-mixture needles. 

Ford air cleaners are the replaceable 
paper-element type which can be cleaned 
every 2,000 to 4,000 miles by tapping 
them against the palm of your hand, Un- 
screw the wing nut on the top of the air 
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IGNITION 


TO GAP POINTS, crank engine until they open. 
Loosen lock screw near contacts and_ shift 
stationary point (on left) slightly to change 
gap. When a setting of .014” to .016” on V-8 
or .024” to .026” on the six is obtained, tighten 
the lock serew and recheck the gap. 


cleaner and lift off the cover to gain a 
cess to the filter element. Do not use air 
pressure or rinse in any liquid when 
cleaning. This ruins the filtering action. 
At 20,000 miles put in a new element. 

Every 4,000 miles (sooner, if you drive 
dusty roads) soak the oil-filter cap in 
solvent to clean the steel-wool insert. 
Shake the solvent out and oil lightly 
with SAE 10 oil before replacing. 

The welded-steel Ford body should 
stay in alignment for the car's life; but 
doors, deck or hood may shift and even- 
tually squeak against adjacent metal. Ad- 
justment is easy, ll door hinges cover 
elongated holes where hinges attach to 
body pillars. Fore-and-aft movement of 
the doors requires removal of interior 


TIMING MARKS are on the harmonic balancer 
at lower front of engine, Each mark is 2° be- 
fore top dead the six, each 
mark represents 5 ° before TDC. 
Timing can be set with an inexpensive neon 
iming light hooked to the No. 1 plug. 


trim to reach door-to-hinge bolts. Deck 
and hood hinges also have elongated 
holes for necessary adjustments, In every 
case, the lock striker plate should be re- 
moved before adjusting the closure; 
when alignment is obtained, the striker 
plates are reinstalled to suit. 

Ford's baked-enamel paint job requires 
little polishing if washing is frequent 
and thorough. You could find yourself 
polishing base metal if you try cleaning 
chrome with abrasives or steel wool. A 
good grade chrome cleaner is best. Don’t 
polish the tail-light frames. They're made 
of plated plastic and need only washing 
to stay bright and cheerful. 

There is little any car owner should 
do to his steering gear. If the car has 


while aiming th 

With the engi 3° for man- 
ual transmission— e. Set the 
six at 4° or 6°. Recheck the timing after 
ightening the distributor clamp bolt. 


power steering, check the fluid in the 
pump reservoir every 1,000 miles, Re 
move the cap and check the dip: 
Add only enough type A automatic- 
transmission fluid to raise the level to 
the full mark. 

Transmission. Check the fluid level in 
the Fordomatic transmission every 1,000 
miles. But before you check, drive the 
car at least 30 minutes. With the selector 
at “P” and the engine idling, the fluid 
should be at the FULL mark on the 
dipstick, which is located at the rear 
of the engine on the right side. Add, if 
needed, only enough type A automatic- 
transmission fluid to reach the mark. 

Engine oil and the oil filter should 
be changed every 4,000 miles. Drain the 
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emi 
etor is adjuste 
nect the fuel li 


IDLE-SPEED ADJUSTING SCREW (at fingertip) is 
located on the throttle lever. Surrounded by a 


coil spring to maintai 


tension, it is 


, adjust the screw 


filter and soak it in solve 
filter at the fuel pump, Thi: 
be oved and cleaned peri lly. 


All Fords have a obtain the slowe 
filter, too, should the transmissi 


the handbrake is 


peed possible with 
‘aution: Be sure that 


IS 7/a-AMPERE FUSE mounted 

the back of the headlight 
switch protects the dome, map 
and courte: Also 
part of the headlight switch 
re two circuit breakers. One 
protects the headlights. while 
the other protects the instr 
ment, parking, stop and tai 
lights, The headlight switch and 
ireuit breakers must be serv- 
iced as an assembly unit. 
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WHEN CHANGING A HEADLAMP, 
remove the trim ring, then 
loosen only those screws passing 
through the chromed retaining 
ring (the larger screws beside 
them are for aiming the lights). 
Twist ring slightly to left and 
slip it off over the screw heads. 
The bulb plugs into a three- 
pronged female connector. To 
replace the parking bulb, simply 
take off the protective lens. 


REAR LIGHT BULBS are replaced 
by removing four screws around 
the lens assembly. Be careful 
when replacing the screws as 
the “chromed” ring and red lens 
are plastic and may be cracked 
if too much enthusiasm is ap- 
plied. Be careful to replace the 
lens with the “top” mark up. 
There's a drain hole to carry off 
excess moisture that sometimes 
condenses inside the lens. 


the Holley 
each sid 
by side 


Carter 

the base, In 

urn them in equally’ until t 
gine skips, Then turn them back out 
Ils. Finally, tu 


runs smoothly on the rich side. 


TO SET VALVES, remove the 
rocker-arm cover. Make chalk 
marks on the distributor body 
beneath each cap terminal and 
number them by tracing 

plug wires. On the V-8 they’ 


Ford 
bolt for .019' 


a them in slowly until the 


SELF-LOCKING BOLTS are found 
on the rocker arms of the 

stead of u: 
lock nut. With engine hot, pull 


rance between 
rocker arm and valve stem. 
lightly un 
ext_ chalk mark, 
where both No. 


5 (front left 0 
V-5) valves can be se 


ires 015" 

serew and the 

which pivots at the 

is depressed to its limit 

of travel. Depress the arm manually, turn the 

serew so that it touches the pump arm, then 
back it off on turn for adeq ara 

Only Holleys require this adjustment. 


arm when the a 
base of the flo: 


WHEN SETTING VALVES, it is 
sometimes difficult to stop crank- 
ing the e exactly on the 
firing stroke (chalk mark), By 
removing all spark plugs to 


al screw and 


h to adjust 
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THE HOOD can be adjusted by 
loose: these two bolts in the 
hinge bracket on each side. 
Elongated holes permit almost 
an inch of adjustment forward 


mounting-bolts on door 


inges, fenders and deck lid are 


NEW FRONT HINGING on the '57 
Ford requires stops to support 
the flush with the cowl 
when it is closed. An adjustable 
rubber ion at each rear 

be screwed down or 
backed off to support the hood 
at the erepe | height. If neces- 


A RATTLING TRUNK LID, or one 
that won't close easily, calls for 
adjustment of the latch plate, 
Pencil a reference line a1 

the plate so you can shi 
new position with accuracy. 
Then loosen the two holding 
bolts and tap the plate lightly 


similarly elongated and all body 
parts can be aligned by loosen- 


mals tee 
the bolts a little and care- 
Fh 


ly shifting the sheet metal. cowl more 


crankcase immediately after the engine 
has been well warmed and the oil stirred 
up by a half-hour or more of driving. 
Changing the filter is a messy job, but 
not impossible. Place a pan under the 
filter and unscrew the entire can (like a 
mason jar) from the engine block. Clean 
the block fitting, coat the new gasket 
with oil and screw the new filter (Ford 
part #B2A 6731) in place. Hand-tighten 
the filter until the gasket touches the 
adapter face, then twist it a full quarter- 
turn more. Pour five quarts of oil into the 
crankcase, operate the engine for a few 
minutes at fast idle to check for oil leaks 
at the filter, then add oil to bring the 
level to FULL. Use motor oils designated 
“MS” for all driving conditions. If “MS” 
oils aren't available, “MM” oils can be 
used. Engine oils marked “ML” are not 
recommended for Ford engines. 

Radiator care includes using a good 
rust inhibitor and leaving the cold-water 
level just below the bottom of the filler 
neck to allow room for heat expansion. 
To empty the cooling system, open a 
drain cock on the bottom of the radiator. 
Drain the block by opening two addi- 
tional cocks on the V-8 (one on each side 
below the spark plugs), or a single cock 
at the left rear of the six engine. 
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can be reset to to move it. a iten the bolts be- 

aes of the hood fore closii lid to try it for 

match the contour line of the fit. It she a lock with only a 
fectly. slight hand pressure, 


Every 1,000 miles, fill an oil can with 
SAE 10 engine oil and go over the car. 
Apply it sparingly to hinges, latches, 
linkages and other mechanical connec- 
tions. Wipe off excess oil to prevent the 
accumulation of greasy dirt. Every 5,000 
miles, put a few drops in the generator 
oil cup and the felt wick in the center 
of the distributor shaft (beneath the 
rotor). Don’t oil the breaker cam as oil 
will throw off to the points, causing arc- 
ing and premature failure. Instead, a 
light film of high-temperature grease 
should be applied whenever new points 
are installed. 

Tighten all clamps in the exhaust 
system every six months or so to elim- 
inate rattles and exhaust fumes. Hidden 
at the end of the exhaust pipe is the 
manifold heat valve. Place a few drops 
of graphited kerosene on its shaft every 
1,000 miles to keep it free. If it sticks, 
free it by tapping the shaft ends with 
a hammer until the counterweight moves 
easily. 

With a few good tools, these instruc- 
tions and those in the owner's manual, 
°57 Ford drivers need spend only an oc- 
casional morning off to keep their cars 
in tip-top condition—and save many a 
dollar in routine maintenance costs. END 


BRAKES 


ged—is the notched ¢ wheel (drum is removed here 

¢ for regular or power brakes. Jack up each r wheel) until brake shoes drag. 
wheel and pry off the cover from the adjusting Then back off adjustment wheel until the drum 
slot. Reach in with a screwdriver and turn rotates without drag. Replace slot cove! 


PARKING BRAKES usually snug up when the MASTER CYLINDER should be checked e% 
service brakes are adjusted. But they sometimes 000 Brush away any dirt 
require a separate adjustment. Loosen the nut filler cap and unscrew it with 

front of the equalizer and back it off several only g 

turns, then turn the rear nut up against the level to within 


equalizer to take up some of the slack in the — the master cylinder requires filling more often, 
cabl hten the front nut, as shown above, look for signs of a leak at the connections and at 
each of the wheel cylinders. END 
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Crisp corners can be bent in light- 
gauge sheet metal by pressing the 
metal between two pieces of angle 
iron. The angles work like a male- 
and-female stamping die, shaping 
the metal quickly and evenly. Use a 
vise to squeeze the angles over the 
metal, or tap the top angle with a 
hammer to press the metal smooth.— 
Victor J. Lamoy, Upper Jay, N.Y. 
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PS Shop Notebook 


f ‘ 
Chueh Sa Cabejuoe 
Forgot your drill gauge? 
You can quickly find the 
right-size drill for drilling 
a bolt’s clearance hole—by 
using the drill chuck as a 
caliper. Close the chuck’s 
jaws loosely on the bolt, 
then take the bolt out with- 
out disturbing the chuck’s 
setting. Now try the shanks. 
of several drills until you 
find the one that slips into 
the chuck jaws with the 
least amount of play.—John 
 Tavean, Mentone, Calif. 


To find the depth of a 
round-bottom hole, 
drop a small bearing 
ball into it and measure 
down to the ball. Add 
the diameter of the ball 
to the reading.—Frank 
LaSaracina, NYC. 


If the work creeps when you are 
cutting miters, try slip-proofing the 
miter gauge with medium-grit sand- 
paper. Contact cement will bind it 
to the gauge’s face—B. F. Tinney, 
Charlottetown, P.E.I., Canada, 


An illuminated gauge, made from 
sheet metal bent and filed square, 
makes checking easy where back 
lighting is poor. Paint one surface of 
the gauge black and mount a pen- 


Keep vise jaws from twisting out of 
parallel by clamping this adjustable 
spacer between the jaws on the side 
opposite a short piece being gripped. 
Besides being easier on the vise, the 
spacer distributes the pressure and 
helps the jaws hold the work tighter. 
—Hugh Lineback, Stillwater, Okla. 


size flashlight behind it to light the 
meeting edges. When the surface 
being squared is true, the gauge’s 
edge fits flush and light doesn’t show. 
C. Cooley, New Buffalo, Mich. 


HAVE YOU TRIED THIS? 


Pleasing designs 
can be punched in 
soft metal and wood 
with a piece of band- 
saw blade. Bend it 
to the desired curve 


a 


and hold it on the 
work while you tap 
its back with a mal- 
let. For straight-line 
designs, it’s best to 
hold blade against a 
straightedge. 
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LAMP-SOCKET CAP ere afte ds on e, nominal %” threads on out- 
spout has been cut off, as at left. Drill a nd makes a jam fit inside the conduit that 
through side of funnel for the switch knob, will not pull out. When the fitting is in, hacksaw 
1 if necessary dimple the metal around the off the upper half flush with the end of the 

le so the knob can be gripped easily. At conduit. This exposes the %" threads inside, 
center, a fitting called a “blind nozzle” is as shown at right. The lamp swivel, with 
hammered into the top of the upright conduit — matching threads. is then screwed into the top 
y of the nozzle. Boom then bolts to the swivel 


to join boom to stand. Nozzle 
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How I Madea 
Modern Boom Lamp 


By Ron Anderson 


boom lamp. It tilts up and down and 
swings in any direction to put the 
light right where I want it. 

The parts are common items from 
hardware and lighting-supply stores, 
chosen to fit together with a minimum of 
work. The boom and stand, two lengths 
of %” thin-wall electrical conduit, are 
joined by a handsome, brass lamp 
swivel. When you buy the conduit, sold 
in 10’ lengths, have a ¥” junction-box fit- 
ting crimped on one end. This threaded 
end makes it easy to attach the stand to 
the base. 

The shade is made from a funnel about 
10” in diameter, with the spout cut off 
and a standard rotary-switch lamp socket 


[= my reading under a modern 


soldered into the hole. Two #” (nominal 
size) threaded pipe nipples hold the 
shade to the boom and the boom to the 
stand. Drill and file an elongated hole 
in the side of each one so that the lamp 
cord can be fed from the socket down 
inside the boom and through the stand 
to the bottom. Ream the holes smooth so 
they won't fray the lamp cord, 

To balance the shade, slip a piece of 
1” pipe about 8” long on the back end of 
the boom and shim it with tape for a 
snug fit. Slide it until the lamp balances 
in any position, then drill a small hole 
through the pipe and into the conduit. 
Pin the pipe in place with a screw turned 
into a dowel slipped into the conduit. 

For a final touch, top off the shade 
mount with a handle—one of those hard- 
wood balls sold as drawer pulls, END 


SIMPLE ITEMS are all it takes to 
make the handsome boom lamp 
shown in the drawing at left. The 
height and boom length are for 
an average chair, but can be var- 
ied to suit any furniture. 


os 2 


UNPAINTED WOOD PLATE about 
12” in diameter makes a good- 
looking base. End of conduit, 
bought with threaded connector 
crimy on, is inserted in %” 
hole in plate and tightened with 
a locknut. Drive in four rubber- 
headed tacks to serve as feet. 
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Short Cuts 
and Tips 


FROM PS READERS 


Budget-Saving Hearth 


_ 
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Bucket Is 


Ue 


Made from an Oil Drum 

You can fashion a good-looking wood- 
box for the hearth from a 25-gallon oil 
drum. Cut off the top third of the drum 
and paint the resulting bucket with flat- 
black enamel. For cutting, I used an 
abrasive wheel on my power saw. This 
calls for caution and safety goggles. 

Blocks of wood, 114” by 2” by 6”, 
shaped to the curve of the drum and fas- 
tened with screws from the inside, make 
handles.—Paul Corey, Sonoma, Calif. 


>>>WHEN I couldn’t locate an oil leak 
under my car, I cleaned off the oil pan 
with gasoline and applied white paint. 
Next day stains showed up leaks around 
two bolts in the cover. I tightened these 
and haven't had a leak since that time. 
—C. E. Cassaday, Kansas City, Mo. 


I nr on this easy way to get diffused 
light in my recreation room. I boxed in 
the light fixtures and covered each with 
a square of glass-fiber. By sliding the 
translucent panel behind cup hooks in 


Diffusers Over Recessed Lamps Give Soft Light 


tue 


the wooden frame, I left a gap to let 
heat escape. Wall lights can be recessed 
the same way. Choose maize, rose or 
opal glass-fiber for the most’ effective 
light—Carl Paulson, Los Angeles. 


Wall Paneling Does Face-Lifting Job on Hearth 
Ir THE tiles of a hearth are broken, you 
can resurface with a hardboard panel of 
imitation marble such as Marlite. The 
old hearth can stay—just fasten any loose 
tiles or broken pieces with cement. 
Cut the panel to size with a fine-tooth 


saw and sandpaper the top corners lightly 
to prevent their chipping. Spread mastic 
thinly and evenly over the tiles and back 
of the panel, then bond them together. In 
about 24 hours the adhesive should be dry 
enough to stand the heat of a fire. 

Since the marbleized paneling is 
designed for decorating walls, it 
will have to be protected against 
scuffs and scratches when used un- 
derfoot. To do this, remove its gloss 
cautiously with fine steel wool, and 
then apply a coating of good plastic 
floor fini 
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Short Cuts 


and Tips 


Hedge Shears Cut 
Insulation Batts 

I Have found that well- 
sharpened hedge shears will 
cut blankets of mineral wool 
quickly and neatly. They 
slice through the thick in- 
sulation without the ragged- 
ness and shredding that so 
often result when a knife or 
a saw is used for this. —Her- 
bert Y. Moon, Orient, N.Y. 


{WORKING 
ew 


Trigger on Torch Saves Fuel 

A TRIGGER control on my propane torch 
lets me lower the flame to “pilot” size with 
the flick of a finger when I set the torch 
aside. It is just a strip of 1/16”-thick steel 
bent to a friction-tight fit around the 
valve knob. 

To attach it, I lit the torch and adjusted 
it to burn with a low flame. Then the 
“legs” were pulled apart until the piece 
snapped into place, providing two levers 
that turn the knob in either direction. A 
mark on the knob makes it easy to install 
the control in the same position each time 
it is used.—Andrew Vena, Philadelphia. 
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ss 
Trough Holds Wallpaper Roll 

A LENGTH of eaves trough at the end of 
the papering table will keep a roll of wall- 
paper from rolling up or sliding to the 
floor when you are measuring off a strip. 
Fasten the trough to the table with 
screws,—Victor H. Lamoy, Upper Jay, N.Y. 


Board Grips Pencil Pointer 

Two 1”-deep saw kerfs cut 214” apart 
in the edge of my drawing board grip a 
ribbon of abrasive paper for pointing a 
drafting pencil. The ¥,”-wide sharpening 
strip slipped into the slots can be pulled 
along to provide a new surface as it wears. 
—Norm Jacky, Fond du Lac, Wis. 


ROCKWELL-BUILT 


DELTA’'SHOP 


... most practical combination tool for family fun and profit! 


Put yourself in this picture: One minute you're 
making a precision cut on a 9” Tilting Arbor 
Saw (basic tool of all woodworking) and 
getting a true edge on a 4” Jointer (not a 
flimsy attachment). Then—merely by swing- 
ing the 11” Drill Press into place—you're 
ready for really accurate drilling. And to put 
a professional finish on the job, there’s a 
husky 814” Disk Sander. 

Here’s another exclusive advantage: Buy 


Send coupon for catalog—today! 


another product by 


ROCKWELL 


the DeltaShop either all-at-once (for as little 
as 10% down), or a-tool-at-a-time as your 
budget permits. And later you can expand your 
shop by putting each full-size Delta Quality 
Tool on its own stand with its own motor! 
Why be satisfied with anything less than 
the best? See the DeltaShop now at your 
Delta Dealer (listed under ‘“TOOLS” in the 
Yellow Pages) or at leading department, 
hardware, and building supply stores. 


Delte Power Tool Division 
Rockwell Manufacturing Co. 

5O4F N. Lexington Ave., Pittsburgh 8, Pa. 

1 Pleose send complete information on the DeltoShop. 


5 Please send nomer of my nearest Delte Declers 
Nome 


Addeess 


ity, County. State 
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ACTUAL SIZE 


AVAILABLE IN TWO 
TYPES TO FIT MOST 
FLASH-SYNCHRONIZED 

CAMERAS 
$9.95-$11.95 


(AS LITTLE AS §1 DOWN) 


Kodak 
in ROTARY p 
‘ 18 ~ eet 


F-A-S-T MAGAZINE LOADING WITH ey we 
CARRIER DISCS THAT HOLD 
Lad 


6 FLASHBULBS EACH 
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Rotary Flasholder 


permits 6 flash shots without reloading! 


Ever miss a prize flash shot because you 
were changing bulbs when the action took 
place? Not much chance of that happening 
when you own a new Kodak Rotary 
Flasholder! It holds six M2 bulbs per load- 
ing, changes bulbs instantly by revolving 
the magazine turret, ejects all spent bulbs 
simultaneously . . . and can be completely 


Kodak Rotary Flasholder. You'll like the 
simplified exposure calculator which tells at 
a glance which lens opening to use. And 
with its B-C (battery condenser) power, 
you'll get top flash dependability. Available 
in two models to fit most synchronized- 
shutter cameras. Complete with a Midget 
B-C Flashpack, flashbulb carrier discs. 


reloaded in split seconds! 


Ask your photo dealer to demonstrate the 


(Batteries extra.) List prices only $9.95 and 
$11.95 . . . or as little as $1 down, 


HERE'S HOW THE KODAK ROTARY FLASHOLDER WORKS... 


FAST, EASY LOADING. Six M? flash- 
bulbs are slipped into each of the 


two carrier discs that come with 
the Kodak Rotary Flasholder. 


BATTERY COMPARTMENT easily a 
cessible. Rotary Flasholder oper- 
ates on either B-C or penlight 
battery power. Midget B-C Flash- 
pack provided. 


(Prices are list and are subject to change without notice) 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


4@ 


LOADED DISC OF BULBS is placed in 
ine on the back of the 
older. Bulbs are changed by simply 
rotating the magazine turret. 


DIAL WINDOW on fa 
h- calculator frames name of film lin 


use — provides direct reading of 
correct exposures to be used. 


TYPE | KODAK ROTARY FLASHOLDERS attach directly to the bodies 
of cameras provided with the Kodalite-type of built-in contacts. 
Type I Kodak Rotary Flasholders fit cameras with an 
accessory shoe, or those that require a bracket mount. 
Bracket, cord, and connectors supplied. 
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Short Cuts 


and Tips 


Tobacco-Pouch Safe 
Stores Small Tools 
‘TueRe’s no need to worry 
about losing small tools if 
you keep them in a leather 
or plastic tobacco pouch. It 
will seal out moisture to pre- 
vent rust and also keep them 
from being damaged when 
tossed in a tool box.—J. A. 
Comstock, Wellsboro, Pa. 


Handles Cut from Angle Stock 
You can fashion short lengths of alu- 
minum or brass angle stock into handsome 
drawer pulls. Round or taper the corners 
on one face and mortise the top of the 
drawer to receive the other. On a cabinet 
door, the pull can be fitted to top or side. 
Polish or brush the metal to a fine finish. 
Install the pull with countersunk flathead 
screws.—Jack Norman, Milwaukee. 


>>> WHEN you are using a metal-turning 
lathe for grinding or wood-turning, it is 
a good idea to cover the lead screw to keep 
it from clogging with grit or shavings. A 
piece of garden hose, slit lengthwise and 
pressed over the screw, makes a good pro- 
tector. After the job is finished, leave the 
rubber guard in place while you are clean- 
ing off the other sections of the lathe — 
R. E. Platt, Feasterville, Pa. 


19§ Porutar science 


+. 


Trailer Awning Doubles as Blind 
Canvas cut to fit trailer windows will 
act as awnings by day and as shades when 
the windows are shut at night. Fix the 
canvas to the window frame with snap-on 
fasteners of the machine-screw type. 


=, 
Ee 


Pins Grip Fishing Rods 
You can store an assortment 
of fishing rods on a wall rack 
made from a piece of 1” hard- 
wood and a few clothespins. 
Drill the wood to take the pins 
in a tight fit after the ball and 
end taper have been cut off the 
pins. Dab them with glue be- 
fore wedging into the holes.— 
N. A. Jackson, Madison, Wis. 


peg Indesentane engi- 


neers proved new Champions give cars gained 6% to 31%—for better 
cars of all makes an immediate hill climb and safer passing. No 
boost in the real power actually wonder 9 out of 10 racing drivers 
delivered at the rear wheels. Most _ insist on Champion spark plugs. 


If you havent changed your plugs in about 10,000 miles — 


You can make your car 4 ways newer 
with Champion spark plugs 


Quiel Your 

fengine will start 
quicker, too...save time 
and battery wear. Tests 
with cars whose plugs 
had gone about 10,000 
miles show that new 
Champions cut starting 
time as much as 71% — 
‘with an average of 39% } 


Less engine wear— 
You'll save costly 
repairs! Old misfirin; 
plugs (left) dilute oil 
with raw gas. New full 
firing Champions (right) 
bum the gas. . . protect 
oil from dilution. When 


Qrinary ——Pomertve 
deerese fierce 


ai 


Lower cost-per-mile 

—You get top power 
and gas economy for life 
of the plug. Champion's 
great new Powerfire elec- 
trode stands up better 
than ordinary types—as 
photo above shows. Al- 
ways insist on 5-rib 
Champion spark plugs! 


Short Cuts 
and Tips 


Slots Help to Open Knife 

Ir THE blades of an old jackknife are 
hard to open because they pivot in too 
far, file the handle to make it easier to 
reach the notches on the blades. Put the 
open knife in a vise and, with a half- 
round file, cut a depression where the 
notches fall when the knife is closed.— 
W. H. McClay, Pasadena, Calif. 


aa ae 
Stepped Wedge Levels Ladder 

WHEN you're using a ladder on uneven 
ground, a wedge like this makes a good 
leveler. Use close-grained hardwood for 
the platform and nail lengths of 1” and 
2” stock across the grain near one edge. 
Then bevel the opposite edge so that you 
have three graduated points of support. 
Stop strips nailed at each side of the top 
keep the ladder from slipping off the 
leveler.—Robert V. Thompson, Clinton, Ia. 
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Wire Guards Enlarger Cord 
Hear and strain may crack the insula- 
tion on enlarger cords where they enter 
the lamp housing. A good way to extend 
the life of the cord is to attach a spring 
guard to the top of the adjusting tube 
where the cord enters it. You can salvage 
such a guard from the plug end of an old 
ironing cord.—C. Williams, Los Angeles. 


Album Stores Saw Blades 


AN oLp record album makes a safe and 
handy storage file for the blades of a table 
saw. Use every other pocket, or slip a 
thin cardboard sheet into each one to 
make a thicker padding between blades. 


>>>Tue lens of a projector or a micro- 
scope will be kept free of dust if you 
twist a piece of transparent plastic wrap 
over it before you store the instrument. 


—, 


‘TRIPS WITHOUT SLIPS... 


WEEK ENDS... 
family motor trips 


vacations . . . plan your 
without slips. 


Item: Be sure you take your car jack, lug 
wrench, other tools. You could miss them a 
lot . . . later. Flashlight, paper towels, etc., 
can come in handy. 


Start early: Ask “Mr. Service” ... your nearby 
Texaco Dealer... for a special Texaco Tour- 
ing Service routing for best routes . . . to avoid 
detours. Have him check your car . . . tires, 


It's Marfak chassis lubricant! Lubri- 
cates perfectly yet clings to vital points. 
Seals itself in to protect against road 
dirt, dust and water. Lasts longer for 
“cushiony” riding, easier handling, bear- 
ing wear protection. Get Marfak. See 
your Texaco Dealer .. . the best friend 
your car has ever had. 


battery, filters, fan belt and other potential 
trouble spots. His Marfak chassis lubrication 
will give you smoother, quieter riding, easier 
handling. 


Invitation: Stop where you see those green 
and white Texaco Registered Rest Room signs 
«you're always welcome. 


And, on the road, let Texaco Dealers give 
you their famous “Circle Service” for clear 
vision and safer driving. 


Texaco Products are alse distributed in Canada, Latin America, and Africa 


‘THE TEXAS COMPANY 
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Short Cuts 


Hinges Mount 
Trailer License 

I HiNceEp the license 
plate on my trailer so that 
it pivots out of the way 
instead of getting bent if 
I raise the drawbar too 
high while hooking up. 
The hinged plate swings 
free, too, when the trailer 
rides through tall weeds 
or roadside gullies. 

The same mount can 
be used to fasten a plate 
low on a pickup truck. 
—W. J. Fesselmeyer Jr. 
Santa Rosa, Calif. 


TV Lead Makes Sturdy Strap 

Wuen my binocular strap wore out, I 
cut a new one from aerial twin-lead and 
punched holes near the ends for the orig- 
inal rivets. After a year’s use, it shows 
no wear.—J. A. Coombs, Philadelphia. 


Split Breeze Blows Two Ways 

A stationary fan will blow breezes in 
two directions if you bolt a baffle to the 
blade guard. Cut it from cardboard or 
sheet aluminum and bend one edge at 
an angle to deflect cool air to one side. 


>>> Ivsrean of throwing away old turkish towels, cut the unworn sections into ex- 
pendable wash cloths. Carry some along for various uses wherever you go on camp- 
ing trips and automobile tours.—Charles K. Matthews, Woodside, N.Y. 
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The only really new design 
concept for 1957 again comes 
from Chrysler Corporation. 
Full-fledged fin styling is 
functional—making your ride 
steadier at highway speeds. 
This New Shape of Motion* 
is styling leadership. 
Plymouth, Dodge, De Soto, 
Chrysler and Imperial. 


*Another big reason why The Switch is On to the cars of The Forward Look 
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Well Water 


Air-Conditions Our Home 


LOUVERS IN WINDOW OPENING 
direct half of cool air into the 
living and dining rooms, the rest 

the kitchen. Outdoor 
ah rights hae Tersovebes ne: 
cls for radiator and blower serv- 
icing. Screened openings to the 
blower keep out insects, 


HEN it's 100 de- 
grees outside, the 
thermometer in our 


six-room Tulsa, Okla., home 


shows a comfortable 70. 
‘The air-conditioning unit 


that makes this possible 
took me just two weekends. 
to build. Its parts cost $92, 
and I spend less than $3 a 
month to keep it running 
an average of five hours a 
day. 

Capitalizing on our loca- 
tion in the Arkansas River 
Valley, the coolant for my 
homemade air conditioner 
is water drawn from a 2)’ 
drive-point well. A 500-gal- 
lon-per-hour pump lifts it, 
at its underground temperature of 59 de- 
grees, and circulates it through the coils 
of three old car radiators set in tandem 
and_hose-connected in series, as shown 
in the diagram. Having chilled the coils, 
the water is then either used for lawn 
sprinkling, or returned to its source 
through a second well. 

While cold water is passing through 
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the coils, outside air is blasted through 
the radiators by a squirrel-cage blower. 
Confined in a cabinet made from wood 
framing and hardboard, the coil-cooled 
air is then ducted through a window 
opening into the house. Slightly opened 
windows in the upstairs bedrooms at- 
tract the cool air to those quarters by 
convection.—Morgan L. Powell. 


now, in power tools, too... 


ston tS right! 


25 to 60 eycles; 115 

Comer with 7* rip- 
blade, wrench, 10 fi. cord, 
cand ground. $74.95%, 


Model 72 Sew right tor you! Cuts tile and metal with quick blade change! 


* Cutting capacity of 2% inches. ‘This rugged, compact saw is the favorite of many carpenters 
© Cuts 2x 4 at 45° angle. because it has the power and performance of a heavy duty 
© Precision bal needle bearings model. Yet it has the handling ease of a lightweight tool— 
Bees sarcienaa eee an ideal power saw for the home workshop! 

fed Blade changing is quick and casy for plasterboard, tile, 
sheet metal and other tough cutting jobs. Try it yourself! 
When you feel its power you'll know the Remington Model 
72 Saw by Mall is no ordinary saw. It is built with the 
quality and precision that have made Remington famous 
for 141 years in sporting firearms and ammunition. 


juard. 


P MALL TOOL COMPANY, 
: | Division of Remington Arms Company, Inc., Dept. F7, 
128000 5. Western Ave., Park Fores, lings. 


Please send your new, fullyillsirated FREE Power 
bd fj 2 Tee ee 


= : NAME. 
MALL TOOL COMPANY, Division ° 
ot Arms ‘ADORESS. 
250005. Western Ave, Park Forest ic * 
{in Canada: Mall Too! Lid, 95 Queen Elizabeth Bivd., Toronto, Ont. * ory. ‘zone state 
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What You Get in Foreign Economy Cars 
[Continued from page 63] 


the French system of rating engines, the 
Renault has now been increased in 
chevaux by precisely one, from 4 CV to 
5 CV-after 10 years. 

By all odds, the Dauphine is'the most 
comfortable of the four cars, to the hands 
and feet of the American motorist. Its 
four-cylinder, overhead-valve, _ water- 
cooled engine is the quietest. The car 
feels and acts like a Detroit product, 
despite the caboose engine. 

The gear ratios are tailored for mini- 
mum shifting. The second gear of its 
three, for instance, has a range of from 
10 to 45 miles an hour. This car balks 
less than the other three do on grades. 

Nimble, it reaches 50 m.p.h. in 19 
seconds on a thimbleful of power—32 
horses by U. S. rating. It darts through 
traffic like a beagle after a_cottontail. 
Clutch and brake are smooth. The car 
goes around turns on rails. For its size, 
it has exceptional luggage space under 
the “hood.” Rear-seat leg room beats 
that in either the VW or Saab, 

Body construction, however, degrades 
rear visibility, and’ the shift lever is 
mounted too far forward. For $95 extra, 
the Dauphine comes with a magnetic 
clutch that throws out when the engine 
is idling or the gears are shifted. 

Renault contends it is now in second 
place in U. S. of foreign cars, a 
statement that is disputed by American 
Motors’ booming, British-made import, 
the Metropolitan. 

Renaults are imported by Renault of 
France, New York, a factory branch. 


The BMW Isetta 

The Isetta looks like a musical-comedy 
version of an automobile until you step 
into it. And you do step into it, standing 
up. Then the humor vanishes. It's a 
complete automobile. Even a radio is 
available as one of only two extras. The 
other is a luggage rack. 

Unlike those on the other three cars, 
the foot controls are adequately spaced. 
The one-lung, four-cycle engine is a 
modified German motorcycle job. 
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It took me an hour to learn to shift 
the Isetta’s gears with my left hand. The 
slots for low and reverse are too close 
together. The torque, naturally, is low. 
So is the speed. The close-spaced rear 
wheels are on a solid axle—no differential 
needed. That has its disadvantage. When 
those wheels get astride a tar-separator 
strip on a highway, the rear end weaves. 

The visibility all around is as big as 
all outdoors, and the solidity of the 
coachwork would give Cadillac pause. 

In Europe it’s a highway car. Over 
here, the Isetta is a go-to-market, haul- 
the-kids, commuter’s station car, It’s also 
an easy-to-park commercial vehicle. Lots 
of Isettas are being sold to around-town 
salesmen who operate the things for a 
half-cent a mile and charge the boss 
eight to 10 cents on the expense account. 

The Isetta is imported by the Fadex 
Commercial Corp., of New York and 
Long Beach, Calif. 

As specifics, the fuel-consumption fig- 
ures on the little foreign cars are entic- 
ing. But the comparative efficiency of 
such engines is something el: gain. A 
Detroit-made car of more than twice 
the weight, four to five times the piston 
displacement and six to seven times the 
power nevertheless gets gas mileage— 
with a manual box—two-thirds as good. 

Service has always been one of the 
bugaboos of cunning some brands of the 
little foreign cars. ’s being mended. 
Mechanics are being t trained for steadily 
expanding dealerships, Many dealers in 
Detroit cars are taking on a line or two. 

The driver of a little foreign car has 
to put up with chaff from neighbors. 

When I parked that Ghia in my drive- 
way, the man next door yelled over, 
“Was ist das?” 

I yelled back, “Ein auto, you dope.” 
Then I had an idea, “I'll have a Swedish 
car tomorrow,” I added. 

Sure enough, spotting the Saab the 
xt day, he yelled, “Vad are det?” 

T yelled back, “En bil, you dope!” 

T had located a Swedish-English dic- 
tionary, too. END 


ne 


goes one step further to give you 
the big difference in headlamps 


Here, with only an ordinary screw 
river, Guide T-3 Headlamps are 
being ‘accurately aimed with T-3 
imers that fit over the 

laced and ground 

his can be done 
daylight 
Ht 


the benefits bul 
Guide T-3 Headlamps, 


Exclusive electronically controlled process 
is secret of Guide's extra aiming accuracy! 


GUIDE 


| 

i 

I 

| 

Now, your car can have 20/20 vision for nighttime driving. With 
new Guide T-3 Safety-Aim Headlamps you get more light aimed H T - 3 

right . . . on the right side of the highway, where you need it most! | 

| 

| 

1 

1 


A Guide-developed process permits Guide to gem-grind three 
precisely located aiming points on the lens of every headlamp. 
‘These “Guide Points” are accurate within one ten-thousandth of 
an inch—providing the most accurate aiming plane in the industry. 


HEADLAMPS 


You get safer, more relaxed, pleasanter motoring every night you 
drive with Guide! It’s a proven fact that nighttime driving is the 
most tiring and dangerous. So, give yourself and fellow motorists 
all the benefits of more light aimed right from a new pair of Guide 
'T-3 Safety-Aim Headlamps. Your nearby AC dealers can install 
and aim them in a matter of minutes, day or night. 


BUY IN PAIRS 
WHERE YOU SEE 


| 
' 
| 
| 
i} 
| 
Relax . . . go Guide . . . tonight! 1 
I 

1 
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Technical Institute (Portland, Ore.), 
Northwest Television and Electronics 
Institute (Minneapolis). Tuition: $500- 
$600. Admission requirements: Usually 
none, but high-school diploma for some. 
Time in training: one to three years. 

Company schools. Many big corpora- 
tions operate excellent institutes, and a 
few award formal engineering degrees 
besides training draftsmen, tool-and-die 
makers, designers, etc. Typical ones 
Chrysler Institute of Engineering (High- 
land Park, Mich.), Brown & Sharpe In- 
stitute (Hartford, Conn.). Tuition: 
Usually very low. 


Admission require- 


good grades, 
with the company. Time in training: Up 
to two years for full-time study, four 
years for evening classes, 

Correspondence schools. There are 
few subjects that cannot be studied by 
correspondence. But evaluate your child 
carefully. Does he have the self-reliance, 
work hab ind_ stick-to-itiveness to 
finish a course without the prodding of 
regular classes and instructors? The 
drop-out rate is high, Typical schools: 
International Correspondence Schools 
(Scranton, Pa.), National Radio Ins 
tute (Washington, D. C.), Commercial 
Trades Institute (Chicago). Tuition: 
About $200-$300, Admission require- 
ments: None, but don’t let your youngster 
sign up for a course for which he lacks 
sufficient background. Time in training: 
120-150 separate lessons. 

Military schools. The armed services 
now give more training in the skilled 
trades than any other part of the coun- 
try’s educational system, (The Army 
alone operates 127 schools.) If your son 
is eligible, he can get a written guarantee 
that he will be sent to school after en- 
listing. Armed Forces courses are short 
and intensive, and are not substitutes for 
civilian training. But they can give your 
boy a good start. Typical schools: Ord- 
nance Automotive School (Aberdeen 
Proving Ground, Md.), Electronics 
Training Center (Keesler Air Force 
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Degree 


Base, Biloxi, Miss.). Tuition: none, Ad- 
mission requirements: High-school di- 
ploma, plus special examination. Time in 
training: six to 12 weeks. 

University extension schools. These 
are classes sponsored (and staffed) by 


NEXT MONTH. The fifth in 
Porvutar Scrence’s series of Straight 
Talk to Parents will help you solve 
the toughest problem of them all: 
Which career should your youngster 
aim for? 

How can you tell what a child wants 
to do when he grows up? Can you 
match his preferences to his abilities? 
Which of the thousands and thousands 
of jobs in the U.S. today are the really 
good ones? What fields are expand- 
ing? Where is there likely to be high 
pay and fast promotion? July Porutar 
Science will answer these questions 
and many others that puzzle parents 
everywhere, 


regular colleges. More tl 150 univer- 
sities offer them, in subjects usually 
linked to the needs of local industries. 
Boston University, for example, teaches 
ocean transportation, wool textiles. These 
aren't available at New York University, 
but color TV circuitry, plumbing theory 
and paint technology are. Typical 
schools: University of [linois (Urbana, 
Ill), University of Georgia (Athens, 
Ga.). Tuition: Usually low, but may 
range up to about $50 a course. Admis- 
sion requirements: Vary with the course. 
Time in training: Up to two years, 

Adult education. There are 6,033 pub- 
lic-school districts in the U. S, that offer 
evening courses in their regular school 
buildings. You'll find the most useful 
subjects—auto maintenance, woodwork- 
ing, carpentry, stenography—but the 
classes meet only once or twice a week, 
so the training cannot be intensive. Tui- 
tion: Very low. Admission requirements: 
None. Time in training: One year (nor- 
mal course). 


[Continued on page 208] 


New Pine Plywood helps you add 
storage — to your home 


STORAGE CABINET only 29’ high—but with over 5 
cubic feet of storage space! Has an adjustable shelf, 
Ideal for records, linens or as a base for desk or 
dressing table. See coupon for easy-to-follow plans. 


SLIDING-DOOR CABINET is 4’ long, 2/ deep, has 
adjustable shelves. Ideal for linen, china, clothing, 
etc, Complete plans and step-by-step photos in new 
booklet, See coupon for your copy. 


EARLY AMERICAN HUTCH gives you plentiful storage 
space in a handsome, conversition-provoking cab- 
inet, Has drawer, handsome planter box, over 6 
cubic feet of storage space. See coupon, 


Weldwood Old Craftsman makes the job 
easy because it’s the easiest working, 
easiest painting plywood ever! 

Cramped for storage space? Here are four ways 
you can get it—easily. And although these 
projects are really “pro”-looking, they're not 
hard to build. The reason: they're made with 
Weldwood Old Craftsman Pine Plywood 
according to easy plans (see coupon). Old 
Craftsman Pine combines all the advantages 
of top grade pine lumber with all the advantages 
of rugged plywood construction. 

Old Craftsman Pine Plywood paints better, 
saws cleaner, machines more quickly and sands 
smoother. Comes already factory-sanded! Avail- 
able in panel sizes from 3’ x 6’ to 4’ x 10’, 
Thicknesses from 1/4” to 1-13/16”. See Old 
Craftsman at your lumber dealer's soon, 


BUILT-IN CLOSET converts the wall at one end of 
your room into two 6! x 30" closets plus four open 
Shelves and two swinging-door cabinets, See coupon 
for plans. 


UNITED STATES PLYWOOD CORPORATION 
Box 61, New York 46, N.Y. 


contains the 4 projects shown on this pay 
Tenclove 254. 
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(Continued from page 206) 


Schools for nurses and medical tech- 
nicians. These are almost always part of 
large hospitals. Courses are tough, career 
prospects excellent. Typical schools: 
Belleyue School of Nursing (NYC), 
Provident Hospital (Chicago). Tuition: 
From nothing at all to $500. Admission 
requirements: High-school diploma. 
Time in training: Two years for tech- 
nicians, two or four years for nurses. 

Junior colleges. There are now more 
than 600, and the number is increasing 
rapidly. Most train students for such 
positions as engineering aides, drafts- 
men, designers, Typical ones: Joplin Jun- 
ior College (Joplin, Mo.), Wright Jun- 
ior College (Chicago). Tuition: From 
nothing to about $200 for public col- 
leges, up to $500 or more for private 
colleges. Admission requirements: High- 
school diploma and, in some cases, good 
grades, Time in training: Two years. 

Which school? Some things are 
taught by several types of schools. There 
is an important difference here. For 
technical jobs, practical _ experience 
counts, So a technical institute or junior 
college with a good shop or laboratory 
might be the wise choice. However, if 
your youngster is studying part-time and 
already working in his field, he may need 
to learn only the theory, which he could 
get from a correspondence school or ex- 
tension course. 

The quality of individual schools var- 
ies widely, of course. Most are reputable 
and efficient. A few are little more than 
diploma mills. 

Investigate thoroughly any institution 
your boy or girl wants to attend. Write 
to the department of education of the 
state the school is in, consult anyone you 
know in that occupation, and, if possible, 
take your youngster to visit the place. 

Most important, get the best advice 
you can from local experts. That includes 
the guidance counselors, principal, and 
other teachers at the high school as 
well as admissions officials and profes- 
sors at nearby institutions of higher 
learning. END 
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One step-cleans, polishes! 
Just wipe on new Simoniz 
Bodysheen, then wipe it off to 
give your car a tough, ioe 
lasting, weather-resistant 

ish. No more hard rubbing! 
Brings out natural brilliance, 
enriches colors! amis........$149 


Entirely new kind of wax! 
Vista, made by Simoniz, is a 
new turbo-whipped cream wax 
that cleans and waxes in one 
easy application - yet 

cars the lustre and all-weat 
durability of a paste-wax ‘en 
10 02. can orn 


Wizard Tune-Up Kit makes 
it easy to “tune” ion sys- 
tem. Complete kit with heavy 
duty points, condenser, rotor. 
Saves gas, makes car start eas- 
ier, ne smoother, perform 

Easy instructions. All 
popalar CAFS. «unsaey. From$1.15 


New Wind Silencer clamps 
on door edge ... breaks up air 
flow, carries it away from car 

ly. No more annoying wind 
“roar” even with windows 
down! Chrome-plated, rust- 
proof. Easily installed. Fits 
MOBE CAP i orn Pair $1.79 


Power Up.. 


Wizard De-Sludge-Er Oil 
Filter Cartridge. 100% cellu- 
ose filter. Absorbs moisture 
better, keeps oil cleaner longer. 
Won't clog, channel or by-pass. 
Easy to remove. For most cars, 
trucks, tractors. anos ree $1.42 
Westline Filter smear 98¢ 


Wizard “Twin-Fire”* Spark 
Plugs . . . guaranteed 18,000 
miles! Give top performance 
twice as long as single elec 
trode plugs. (Alternate firing 
twin electrodes stay accurately 
gapped up to twice as Tong.) 
Sets of 4 or more, ea. asm. 


Dress Up S64 © 


Get “New Car” Performance : 


Repair your brakes, quickly, 


Wheel Cyl. Kits cases from 48¢ 


Choose from over 4,000 guaranteed 


top quality parts and accesso: 


s at 


Western Auto 


Stores and Associate Stores 


ly —with Wizard Master Makes dress whitewalls out of 

and Wheel Cylinder Kits. In- regular black tires. Renewsdis- 

ve rubber cups, boots, colored whitewall tires. Adds 

pistons, springs, etc. For most life by preventing cracks, pre- 

cars, trucks. Master Cyl. Kits, serving rubber. Weatherproof. 
with piston ome,...from $1.15 White, 4 pint ones... 


Black, % pint 


Wescote Whitewall Paint. 


Guaranteed leak; reel, 
blowout-proof. Wizar 

fler protects against eatbl 
monoxide gas fumes... . gives 
“new car” silence. “Original 
equipment specifications. 
Heavy, long-lasting steel, 
popular cars.cue:se) From 
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Snappy 


Parformance! 


Scaled Power 


KromeX Piston Ring Sets 


Snappy! This describes your engine's performance 
when you re-ring with Sealed Power KromeX 
Piston Ring Sets. New car zip has been built 
back in, 
Designed for your car 
Sealed Power manufactures piston rings specifi 
cally designed for every American make of car. 
Save Oil 

A KromeX ring job saves you oil money imme- 
diately, also pays off in longer piston and cylinder 
life. Install a Sealed Power KromeX Ring Set and 

you will prove to yourself that no 
finer piston rings can be had. 


From us to you. An illustrated 
manual on engine care—free, 
yours for the asking. “Care and 
Feeding of Engines” is highly in- 
\ formative, could save youalot of 
maintenance expense. For your 
free copy, write Sealed Pow 
> Dept. H-6, Muskegon, Mich. 


Sealed Power 


PISTON RINGS 
BEST IN NEW CARS! © BEST IN OLD CARS! 
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History's Most Fatetul Weather Forecast 
(Continued from page 76) 

it might whip the front across England 

and clear the Channel by Tuesday. 


8:00 a.m., June 4 

A report flashed from Blacksod, Ire- 
land: “Cold front expected to pass this 
station at noon. 

The Americans were hopeful. The 
front was on the move. Now it could be 
watched closely as it passed the land- 
based weather stations, 

But the Air Mi 
ty were dubious. The pressure was still 
dropping in the Scottish low. In fact, 
before nightfall on June 4, it was to drop 
to 976.8 millibars at Wick, Scotland, the 
lowest pressure recorded at the station 
in over a century. Agreed forecast: oper- 
ations questionable on the morning of 
June 6. 


9:00 p.m., June 4 

The Americans were jubilant, During 
the day, they had watched the front 
sweep southeastward across England. 
They had the pressure behind it 
rise one millibar per hour for the 
past five hours. Krick yelled into the 
phone, “I’m positive it will push on across 
the Channel.” 

The Air Ministry was worried about 
the deepening Greenland low. During 
the day it had swept in rapidly behind 
the cold front. If it were to combine with 
the Scottish low, the weather would be 
far below the minimum for days, imperil- 


build-up of supplies behind it. 
But the Admiralty edged toward the 


American view. The cold front was a 
strong one. It could dominate the Chan- 
nel area. Forecast: Tuesday barely oper- 
ational. 


9:30 p.m., June 4 
The wind blew strongly from the 
southwest. The air was damp. Low 
clouds scudded in from the Channel as 
they had for a week. But Stagg had a 
startling forecast: By 4:00 a.m. the next 
(Continued 


6212) 


X-RAY ON CHEVROLET 


You don’t have to look on the drawing 
boards—the answer is plain in any Tur- 
boglide-equipped 1957 Chevrolet. Here 
is tomorrow’s drive, with an absolutely 
shift-free sweep of power, smooth as a 
plume of steam. Here is a quadrant that 
doesn’t say “LO”—because there is no 
auxiliary planetary gear system needed. 
Here are three turbines for full-torque 
take-off, brilliant passing power and 
ultra-thrifty cruising. Here is the finger- 
flick Hill Retarder for safer slowing on 
grades . . . all this in a transmission that 
weighs 30 percent less than any other 
automatic drive (thanks to the largest 
production aluminum die casting in the 
world), with fewer parts, far fewer 
external openings and absolutely no 
delicate automatic shift valves. It’s an 
engineering triumph—because it moves 
without a hint of mechanism. Try it and 
see! . . . Chevrolet Division of General 
Motors, Detroit 2, Michigan. 
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LAAking for 
Something? 


FROM MACHINE SHOPS TO 
STEEL FABRICATORS 


whatever you need- 
Find It Fast 


In The 
Yellow Pages 


ox 


Ads with this emblem make your shopping easier 
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day, a cold front would reach southern 


England. By 6:40 a.m. on D-Day (Tues- 
day), the cold air mass would contain 
no more than 5/10 cloud with bases at 
3,000 feet. The wind would have veered 
to the west and dropped to 10 m.p.h. 
All elements but the heavy bombers 
would be able to operate. During the 
day the sky would become overcast 
briefly, then clear. 

The Air Chief Marshals shook their 
heads: too risky. Eisenhower argued, 
“I'm quite positive’ we must give the 
order . . . I don’t like it . . . But I don’t 
see how we can possibly do anything 
else.” He reserved his final decision until 
the next morning. 


4:30 June 5 

Only 26 hours before H-Hour, a north- 
west gale was howling across southern 
England, driving sheets of rain before 
it. The cold front was roaring through on 
schedule, In the War Room, Stagg man- 
aged a frozen smile. Dryly, he noted that 
his staffs forecast for that morning had 
been correct. Had Eisenhower gone 
ahead, it would have been a “cat: 
trophe,” he said. Then—“Last night’s fa- 
vorable forecast for Tuesday still holds.” 

Doubts gnawed at the commande 
in-chief, but if the forecast was correct, 

could attack. They looked at Eisen- 
er. He nodded. 

Within 15 minutes, the ships that had 
been rolling in the slashing rain in Eng- 
land’s northern ports weighed anchor 
and started for the Normandy beach. Be- 
fore they arrived, most of the men would 
be horribly seasi The winds would 
continue to blow and the clouds to scud 
thickly at less than 1,000 feet. 

But it was clear. When the hundreds 
of ships and the quarter of a million 
ground troops converged on the beaches 
between Cherbourg and Caen at dawn 
the following morning, the weather had 
cleared briefly behind the front, and 
every branch of the service was able to 
carry out its assigned task with at least 
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If your headlamps look like these- 


YOU NEED A PAIR OF NEW G-E @&Zczéc HEADLAMPS 
YOU'LL GET LOTS MORE LIGHT! 


WATER DROPLETS inside the lens not only DISCOLORED REFLECTORS absorb light 

scatter the light, but they also help discolor metal rather than reflect it, causing a loss of up to 50% 

reflectors. This can’t happen with G-E @t-@éaite of the original light output. Dirt and moisture can 

Headlampe—moisture can't possibly get inside. never enter G-E, @t-Haitee Headlamps so the reflec- 
tors always stay shiny. 


G-E Ze-Zéattoe HEADLAMPS NOT ONLY GIVE 
YOU LOTS MORE LIGHT... BUT YOU ALSO GET: 


Better seeing is ow —The lower 
beam filament shield that cuts 
down reflected you see better 
in any weather. 

Lower beam puts twice the light 300 feet 
ahead at the curb— You can see much bet- 
ter against the glare of oncoming traffi 

Upper beam that reaches far and 
For open road driving. the upper beam fla 
ment is left unshielded to let you see curves, 
dips—even side roads. 

So: for afer night driving 


BLACKENED BULBS in old-style headlamps 
block out the light from the filament and cause a 
dangerous drop in light output. This can’t happen 
with G-E @-@éathe Headlamps because there are 
no inner bulbs! 


GENERAL @@ ELECTRIC 
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There are 765,000 Mechanics 
in the U.S. and Canada 


Most of them prefer to 
‘eplace with Federal-Mogul 
engine bearings 


‘There are good reasons, too. The critical 
point in engine reconditioning is installa- 
tion of exactly the right sizes and types 
of main and connecting rod bearings. 
With 5,800 bearing “models” to select 
from, Federal-Mogul provides the only 
complete, top-quality line of replace- 
ment bearings. The good mechanic can 
select exactly the right bearings to 
restore “like new” performance to any 
engine. They prefer Federal-Mogul 
because they know from experience that 
fine bearings make fine performance! 


FEDERAL-MOGUL SERVICE 
Division of 
Federal-Mogu! 


Mechanics Know ... 


that the black and red 
Federal-Mogul box identifies 
the service bearing line as 
modern as today's engines. 


RESEARCH © DESIGN 
METALLURGY © PRECISION 
MANUFACTURING # SERVICE 
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| History's Most Fateful Weather Forecast 
(Continued from puge 

partial success—just as the six weather- 
men had predicted they would. 

More important, when they hit the 
beaches, they met little opposition. Of 
Goering’s 1,750 aircraft in northern 
France, only about 50 took the air to 
Intelligence learned later 
Heinz Lettau, a German 
meteorologist, that the enemy had been 
convinced that the Allies could not move 
while the weather was so unsettled. Most 
of Von Rundstedt’s officers were 
from their posts. on leave or at exer q 

By noon on D-Day, the devilish Scot- 
tish low began to fill. That afternoon, it 
had almost disappeared and its trough 
swept southeastward through the upper 
air, clearing the sky of middle clouds. 

The cold front continued on into 


NEXT MONTH: The story of the Navy's 
F8U Crusader, the jet that lands 

on a pitching carrier in a “controlled 
crash.” Read: “The World's Meanest 
Flying” in July Popular Science. 


on se teeeeees 


France where it rapidly warmed and 
Ived, and the Azores loop finally 
reached out on June 7 to dominate the 
weather over the Channel. 

Two weeks later, on June 19, the 
second choice for the invasion period, a 
“unique and unpredictable” northeast 
somm ashed all England. In rapid sue- 
ion, a cold front, then a warm front 
(behind which the pressure remained 
abnormally high), and then another cold 
pt over England and consoli- 
in the Channel area. Winds 
ar gale force. Hundreds of 
zens of troops lost 
their lives, and one of the huge artificial 
harbors on Omaha Beach was destroyed. 

The disturbance moved in so quickly, 
that it could not have been forecast it 
time to stop the invasion. The slaughter 
at sea and on the beaches would have 
been sickening. 

But by that time, Eisenhower's big- 
gest gamble had paid off. ND 


Lone Stor boot travels shipshape in corrugated cartons fastened with Bostitch staples 


Huge stapled carton cuts boat packing time 50% 


Even in Texas, where you expect things on a 
grand scale, a corrugated carton big enough 
to hold a boat is big. 


A Texas boat builder wanted to replace 
heavy wood crates for packaging 14-foot 
boats. He preferred the smooth surface of 
paperboard, so the boats’ finish wouldn't be 
marred. But he had to have strength enough 
to support the boat's \4-ton weight. Rugged 
Bostitch staples solved the problem. 


The carton—biggest the box manufacturer 
makes—arrives flat with its center seam al- 
ready securely stitched with a Bostitch stitcher. 
Then using Bostitch staples, boat packers form 
the corners and join the telescoped sections. 


1 
1 

Fasten it better H 
and faster with 1 


Finally, corrugated cushions are installed and 
bottom and top sections stapled together—all 
in half the time needed to nail a wood crate. 

The boat company likes the Texas-size as- 
sembly and freight savings of stapled cartons. 
Dealers like the way stapled cartons protect 
the boats. Of 3000 shipments, 2998 arrived in 
perfect condition. The other two were only 
slightly marres 

Your fastening problem needn't be this big 
for big savings. 800 Bostitch models save time 
and money in home, factory and office. 

A call from you will bring one of 375 Bostitch 
Economy Men located in 123 U.S. and Cana- 
dian cities, who will be glad to show you how. 


Bostitch, 568 Mechanic Street, Westerly, R. I. 


ClPiease send me information on ways stapling helps shippers. 
Please send free bull 


that show how stapling cuts other costs, 


Nowra: Descret Bi Birsetng Bight 
Sai 
Compeny 
Adéres 
city Zone__Stete - 
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my knight in shining armor 


Give Dad the 
complete contentment 
of HALF 4.0 HALF 


He'll relax and be content with a gift of 
HALF ANO HALF. Each puff brings deep-down 
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Bouncing Truth Across the Iron Curtain 
[Continued from page 93] 
fan-shaped signal pattern into a concen- 
trated beam. With this system, a 50,000- 
watt transmitter, equal to the largest 
used by standard U. S. stations, has an 
effective power of over two million watts. 

“Wave-shaping” is still another meth- 
od. The idea behind it is as simple as 
the mechanics are complex. You need a 
certain amount of power to transmit the 
entire range of the human voice. If you 
screen out the highest and lowest fre- 
quencies, and transmit only the middle 
range, less power is required. The voice 
is still intelligible, and the power saved 
can be used to boost the middle-frequen- 
cy signal. The idea is not entirely new: 
It's the same method used in sending 
your voice over the telephone. 

Just as the West has refined its tech- 
niques, so the Soviets have improved 
theirs. For example, it is known that early 
jammers were little more than radio 
tubes hooked up to antennas. A month 
after the Poles revolted, however, 
many jammers ceased operating, to be 
replaced by regular Polish broadcasting 
stations. From this, Western technicians 
have deduced that the Polish jamming 
stations had been built as elaborate 
broadcasting centers, easily convertible 
to voice broadcasting. 

Inside the Soviet Union itself, jam- 
mers now identify themselves regularly 
with call letters. This indicates that they, 
too, are set up on a permanent basis. 

But the jammers are fighting an uphill 
battle. For, with the help of the Heavi- 
side layer, Western information contin- 
ues to pour into Russia and the satellites 
with enough regularity to have caused 
the Soviets to spend, so far, over one 
billion dollars—more than twice as much 
as the West has spent. 

Every now and then, however, a jam- 
ming effort does turn out a complete 
success. On August 25, 1950, a Soviet 
jammer managed to drown out an im- 
portant speech being transmitted over 
the United Nations radio. What the jam- 
mer did not realize was that the speaker 
was Mr. Malik, the Soviet delegate. END 
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New Missile Strikes Like Rattlesnake 
(Continued from page 125) 

lake while from the rear seat a camera- 

man recorded the first “flight” of the 

Sidewinder. 

Sidewinder was accepted as a Navy 
project in 1951. But it wasn’t until Jan. 
9, 1954—the same year Dr. McLean was 
named technical director at NOTS—that 
its guidance-and-control system, tested 
time and again, at last led it straight to 
its target. On that day, some seven years 
after Dr. McLean’s work was begun, it 
struck down a B-17 drone. Navy officials 
were elated, especially when they 
learned that the missile had downed its 
target without the benefit of a warhead! 

At the outset, Dr. McLean insisted 
that his missile should require no more 
handling techniques than needed for a 
five-inch shell. “It should work as simply 
as placing a cartridge in a gun and firing 
it,” he declared. He accomplished just 
about that. The Sidewinder, now be- 
ing produced by the Philco Corp. of 
Philadelphia, is delivered in three sec- 
tions—the rocket (containing the solid 
propellant), warhead, and the forward 
guidance-and-control mechanism, 

No technical knowledge is required 
to lock together the three sections and 
give it the flashlight check. No exhaus- 
ive, time-consuming tests, as on a radar- 
rd, are needed. The Sidewinder's 
that is, the guidance-and-con- 
trol mechanism—are factory-sealed, 

This missile is known to have shot 
down a larger missile, probabl Mata- 
dor. It is as effective at 60,000 feet as at 
sea level, performing in all weather from 
Arctic cold to torrid tropics. Its range is 
classified, for the discomfort of the 
enemy. It is aboard Navy aircraft car- 
riers at this moment. Reliable sources 
say that certain Air Force groups— 
probably the Air Defense Command— 
also carry Sidewinders. 

‘The missile’s murderous efficiency may 
create new dangers. Dr. McLean admits 
that in the confusion of combat one of 
our own planes might become a Side- 
winder’s target. After all, it homes on 

(Continued on 207 
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New Missile Strikes Like Rattlesnake 
[Continued from page 218] 


infrared, and it isn’t fussy about the na- 
tionality of the source. 

Scientists who worked on it say its 
development would have been impossi- 
ble without McLean's imagination and 
ingenuity. The son of a Presbyterian 
minister, McLean obtained his doctor's 
degree in physics at California Institute 
of Technology in 1939, Then, in 1945, 
after helping to develop proximity fuses 
at the National Bureau of Standards, he 
came to NOTS. 

Today, as NOTS director, he earns 
$17,000 a year, a comparatively lean 
sum for a man with 4,900 civilian em- 
ployees. Recently he was offered $30,000 
a year in private industry. He declined, 
explaining that he wished to remain 
where the most opportunities existed to 
help America remain powerful. 

The Sidewinder, he hopes, is only the 
beginning. END 
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true high fidelity system is 
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electrical signal from the 
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speaker will largely deter- 
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cient speakers made anywhere. All of these features 
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New Rafts Det Worst Terrors 
[Continued from page 131] 


few men in a covered raft would keep 
them warm. 

Other details provide against all pos- 
sible emergencies the British have been 
able to find: There is concentrated food 
(including hard candy) for 20 days for 
every man a raft carries, There are in- 
flated rubber cushions to sit on, Some 
rafts even have massage liniment. 

Anti-seasickness pills are often pro- 
vided in the rafts (even sailors can go 
green in them). Possible puncture of 
the buoyant air-filled compartments is 
provided for: There are seven separate 
air-containing compartments. Tests have 
shown the rafts will float and remain 
stable if half their air leaks out. There is 
also a plastic to plug any holes, and a 
bellows to refill any empty compart- 
ments with air. 


LL THIS means the life rafts are as 
completely equipped as lifeboats 
have ever been, How completely is 


lent may be c 
needed. This cons 
crystals you drag behind the raft in a 
bag. As a result, like the octopus or 
squid, you squirt an inky fluid that 
blinds a shark and his pilot fish. 

By 1956, the British had enough new 
rafts to start installing them on their 
vessels. The real tests, they knew, would 
come in 1956-7 on the North Atlantic. 
This sea of missing ships could be de- 
pended upon to furnish plenty of storms 
and disasters. It did: 

When the trawler Osako sank, the 
Thessalonian rescued every man—in two 
rubber rafts. There was no difficulty in 
launching or boarding the rafts, crews of 
both ships said later. Those who rode the 
rafts said their motion was very easy. 
They praised the way the raft bounced 
against a vessel without damage where 
a lifeboat would have been stove in. In 
the future, they said, they would prefer 
rafts to lifeboats. 

In a collision, the St. Celestin was 
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New Rafts Defy Sea’s Worst Terrors 
[Continwed from puge 222} 


nearly cut in two and began to sink im- 
mediately. Two of the crew picked up a 
10-man raft, jerked the cord, and bun- 
dled it over the side. Sixteen men leaped 
directly onto the raft—before it had com- 
pletely inflated itself. The other three 
hung onto the lifeline around the rafts 
side. It supported them all. The men 
were quickly picked up by two vessels 
anding by. The raft got credit for 
saving them: Some of them, like many 
sailors, could not swim. 


UT the outstanding example, per- 
haps, to show what a raft could do, 
was that of the Jane Jorgensen. 

The Jane Jorgensen sank during heavy 
going in the North Sea. Her crew 
launched their brand-new raft and, as 
their decks went down beneath their 
feet, stepped into it. In addition to the 
emergency pack already aboard the raft, 
they took along blankets, extra food, and 
playing cards. 

They were picked up alive, warm, dry 
and unhurt after 15 hours. They were, 
they said, comfortable despite the gale 
wa They had simply spent the time 
sleeping or playing cards, A lifeboat, 
they thought, would never have brought 
them through the storm. 

The standards for lifeboats carried 
by transoceanic liners are set by the In- 
ternational Convention for Safety at Sea 
(1948). The British now advocate that 
the new life rafts be required for the 
liners. The U. S. Coast Guard backs the 
recommendation. 


HUS liners may become safer than 

ever. Their appearance may also 
change: Lifeboats, carried by ships for 
hundreds of years, may go into limbo. 

But the most significant thing about 
the rafts is this: They promise that in 
the future there will be fewer tragic 
stories of missing ships lost, like the Nor- 
dic Star, with all hands. Instead, there 
will be happier endings, where up to 
100 percent of the crew survives. As in 
the case of the Jane Jorgensen. END 
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Those Deadly Highway Ghosts 
[Continued from page 121] 
appearing before a driver, can be fatal. 

Road hallucinations are not really 
new. The hallucinations are as old as the 
Greek words, meaning “leading into 
sleep,” from which the word “hypnogo- 
gic” comes. The ancient Greek philoso- 
pher Aristotle mentions them. The distin- 
guished 18th century German poet and 
scholar, Goethe, acknowledged that once, 
when he was riding horseback out of 
Strasbourg: “I saw, in my mind’s e' 
my own figure, riding toward me, at- 
tired in gray with gold lace.” 

According to the professor, Goethe's 
experience is not characteristic of high- 
way hypnosis, because a person ap- 
peared. Auto drivers usually see only 
inimals or objects. 

“The driver, you remember, wants that 
subconscious reason to stop,” Prof. Mose- 
ley explains. “He knows that people 
won't stop him because they will get out 
of his way.” 


SSYCHOLOGISTS say there is a dif- 
ference between an illusion and an 
hallucination, One having an illusion 
actually sees an object, but interprets it 
as something else. Readers of The Leg- 
end of Sleepy Hollow recall that Ichabod 
Crane fled screaming when a disem- 
bodied head came flying at him in the 
night. The next day, neighbors found 
only a shattered pumpkin. One having an 
hallucination, however, sees no external 
object at all. He creates the image, 
usually to satisfy a need; in the tired 
driver's case, it is the image of a road 
barrier. A desert mirage is evoked by 
another strong need—for water. 
Treacherous as it is, hypnosis on the 
highway will not, by itself, bring on 
hallucinations, Prof. Moseley insists. A 
road trance may make a driver more 
susceptible, but it is exhaustion that 
triggers the image. 


AStUpENT at the Michigan State 
University said he often fell into 
a hypnotic trance while driving the 80 

[Continued on page 228) 


Now you can get the motor used to power 


millions of America’s most popular appliances. 


EMERSON \: \s] 


choice of leading appliance manufacturers. 


1 HP. Get yours today, 
M- 


. The Emerson Electric Mfg. Co., 


EMERSON-ELECTRIC 


MOTORS 


For 67 years Emerson-Electric motors have been the first 
iow, Emerson- 
Electric is offering you these famous motors, engineered 
with you in mind. Twenty-one different designs from % to 
or write for Free Catalog No. 
. Louis 21, Mo. 


ELECTRIC 


PUMPS 300 GALS. PER HOUR 


Needs No Electric Motor or Gas + 
Engine Power. Lifts Water 6 Ft. 4 


mhen water gets into your cellar, oF 
in 


Ree ees be 
ee Man ely pee et 
iced bate Uaiaeas Pe oe 


Doall your lawatrim- 
imingand edging jobs 
standing up! An 
hour's work in five 
minutes, with 


Trimm MESES 


LAWN TRIMMER “AND EDGER 
BANTAM ne eee 
TRIM MASTER... __ $3995 
‘ORDER BY MAIL 
under money back warranty. 
WARREN SALES CORP. 


(Cranford 27, NJ 


| FI 
a size 


BUTANE 
Brow 


ToRcH 


Every do-it-yourself 
and hobby fan needs 
this Kidde JET KING 
butane Blow Torch. Just 
the tool you've been look- 
si for to do dozens of jobs 


SOLDERS! in home or hobby A 
akcen appliance, lamp, radio of 

plumbing répairs..:. precision 
FIXES LEAKS! soldering, brazing or metal 


craft. Useful, too, for starting 
charcoal fires, A tiny, clean, safe 
charger does the job. 

Each charger gives 30 minutes of 
intense 3500° pinpoint flame; turns 
on and off. Extra chargers, 39¢ per 
box of 2. Money back guarantee. At 
leading hardware and hobby stores 

-or send check or money order, 
fe pay postage. 


= 
1 KIDDE MANUFACTURING CO., INC, 1 

Dept. P58 | 
I 42 Ferrand Street, Bloomfield, N. J. | 


JET KING BLOW. TORCHES plu 
limit 2 boxes per torch) 
"is encloved. |] 


aS err ee | 
= 


June 1957 227 


BUY, at dealer's prices 
direct from MASTER MECHANIC fac! 
FAUCET WATER HEATER 


EXTENSION CORD i 


Wart Light Plant "as," 


MASTER 


Pier whey Senet 


WARN MFG. CO, Riverton Bor 605486, Seattle 88, Wry 
228 PoruLAR science 


Those Deadly Highway Ghosts 
[Continued from page 226] 


miles between his home and the East 
Lansing campus. He said he drove “au- 
tomatically” many of those miles. “I 
would find myself coming to—doing 50 
miles an hour—and not remembering 
anything for as far back as 15 miles,” he 
remarked. “I discovered I had gone 
through three or four small towns with- 
out even recalling one stop light.” 

In another aspect of this trance, says 
Prof. Moseley, a motorist may look at 
the number “45” and not realize that it 
is a posted speed limit. A red traffic 
signal may mean nothing. The motorist 
may even drive up to a flashing stop 
light at an intersection and sit there, 
waiting for it to change. 

“I have talked with drivers who say 
they have gone through an area com- 
pletely familiar to them and not recog- 
nized it,” the professor reports. “Again, 
they may become bewildered and won. 
der where they started from and where 
they are going.” 


BS money and big talent are investi- 
gating these psychological dangers, 
with a number of national transporta- 
tion and safety organizations taking part. 
You can take comfort in knowing that 
science rides with you, uncovering the 
causes of highway ghosts and offering 
advice on how to protect yourself. 
Road engineers are also working to 
eliminate the causes of highway hypnosis. 
The Indiana Toll Road, one of the nation’s 
newest super roads, has a gradual curve 
at least every two miles to help keep 
motorists alert. The Indiana Toll Road 
Commission thinks that with their road’s 
concrete driving surface and blacktop 
shoulders, 2 hypnotic driver probably 
would be awakened the moment he 
veered onto the rougher shoulder. With 
the same thought in mind, the Ohio 
Turnpike Commission made its road un- 
dulating, and varied the width of the 
center strip and the type of landscaping. 
The Ohioans also erected colored reflec- 
tor signs to stimulate drivers mentally. 


[Continued on page 230] 
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Those Deadly Highway Ghosts 


[Continued from page 228) 


At Iowa State College, engineers say 
that trees, planted at various distances 
from the highway, will help break the 
monotony of the scene and will also vary 
the sound of passing vehicles. A “singing” 
curb, which gives off a weird noise when 
touched by a tire, has been developed. 
Bridge rails have been designed to whip 
back startling echoes to catch the driver's 
attention. Some engineers urge the use 
of coarse pavement to make louder 
traffic noises, warning of approaching 
intersections and communities. Rainbow- 
hued pavement has been suggested to 


excite the motorist’s interest. 
WHILE Prof. Moseley agrees that 

highway designers can do much to 
take monotony and boredom out of driv- 
ing, he thinks that designers of the autos 
themselves can help. There is too little 
work involved in handling today’s car, 
he believes. Power brakes and power 
steering, for instance, make it easier for 
a driver mechanically, but not psycho- 
logically. Placing the brake and acceler 
ator so the driver could use either foot 
would allow for more exerc 

‘A number of safety engineers criticize 
the limited visibility in the low-slung 
modern cars, which they assert may lull 
the motorist to sleep. 

All-night radio stations around the 
country are joining in the battle to keep 
drivers awake. Early-morning disc 
jockeys, report that they receive letters 
from travelers asking them to play lively 
music, instead of slumber melodies. 
OTHERS suggest that stations broad- 

cast periodic warnings about driver 
tigue and notes on road conditions. 
Police officials emphasize that they can 
do little about motorists who let them- 
selves reach the hypnotic state. The pa- 
trols can only caution that drivers, 
before they set out, learn what the dan- 
gers are and be on guard, Motorists 
should study their trip “geography,” ar- 
range a reasonable day's driving, and 
not be tempted to travel farther. END 
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Look What They're Doing to Batteries 
(Continued from page 80) 
receivers tuned to the individual wave 
length. When there’s a call for one of 
these doctors, the switchboard operator 
dials a number opposite his name on a 
transmitter set, and an impulse causes his 
receiver—and his only—to buzz. He then 
goes to a phone to receive the message. 

For paging systems in noisy factories, 
Motorola makes a radio powered by a 
gle mercury battery, with an earplug 
attachment. Batteries are also used to 
power new wire recorders small enough 
to be concealed in pocket or purse—of 
great value to reporters and for secret 
intelligence work. 

Most intriguing of all new motor- 
action applications of dry cells is in Bell 
& Howell's new 16-mm, camera which 
has an electric eye in the true sense of 
the word. A photoelectric cell, as in an 
exposure meter, reads the amount of light 
in the area toward which the camera is 
pointed and transmits the information to 
a battery-powered motor which, through 
a train of tiny gears, opens or closes the 
lens—just as the pupil of the human eye 
contracts in bright light and opens in 
shade. The power comes from six small 
mercury cells, three of which drive the 
motor in one direction, three in the other. 

Not only is human error eliminated, 
but the camera can adjust itself auto- 
matically and almost instantaneously to 
changing light conditions without losing 
any of the picture—as, for example, when 
a child runs from bright sunlight into the 
shade of a tree and out again. You simply 
sight through the viewfinder, push the 
button—and battery power assures per- 
fectly exposed pictures. If available light 
is insufficient, a warning flag will rise in 
the viewfinder. 

Transistor circuits powered by bat- 
teries are working to save lives. Hazard 
flashers along highways amplify the volt- 
age from a six-volt dry battery—independ- 
ently of power lines which may be broken 
at the most dangerous times by accidents 
or storms—and have a battery life of from 
700 to 1,200 hours. These batteries will 

[Continued from page 234] 
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Look What They're Doing to Batteries 
[Continued from page 232] 
even work when placed under water. 

And for use in gas-filled mine explo- 
sion areas, the U.S. Bureau of Mines now 
has a portable rescue telephone system 
with a volt transistor that can’t 
generate dangerous heat or sparks. 

“Shocking” devices, too, are battery 
powered—which surprises some people 
because you don’t feel anything when 
you touch a dry cell, But batteries can be 
used. to set up an “electric screen” in 
water, which will repel but not injure 
fish and thereby control their move- 
ments. Such screens are used to prevent 
fish from entering irrigation canals; to 
keep them out of water-supply intakes; 
and to keep lamprey eels out of the Great 
Lakes. On the range, an ordinary six-volt 
dry battery with a simple voltage step-up 
device will supply current over as much 
as 15 miles of single-strand wire fence, 
capable of shocking and discouraging 
wandering cattle. 

Radically new kinds of batteries are 
being built, with commercial uses still 
red because they have been de- 
and usually secret 
There is, for example, 
the first literally dry battery—only 1/35 
the size of a flashlight cell but with 60 
times the voltage and a projected storage 
life of more than 20 years. Such a bat- 
tery is ideal for ning a long-term 
charge on capacitors in electronic circuits 
which need to stand by in readiness for 
a time, as, for example, in remote 
ion and fire-warning devices. Im- 
portant, too, is the fact that this battery 
can operate in a temperature range from 
70 below to 170 degrees above zero. 

Near at hand, too, are revolutionary 
new ways of developing battery power— 
such as drawing energy from the sun 
through photoelectric cells and convert- 
ing it into electrici nd collecting the 
heat of a human body into a “heat bat- 
tery” powerful enough to run a small 
radio receiver. 

Finally, there is the possibility that 
atomic power may be harnessed in small 

[Continued on page 236] 
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batteries that would have extremely long 
life, and be “as safe to carry as a house 
key.” The Elgin National Watch Co. has 
actually demonstrated a tiny atomic cell, 
about the size of a cough drop, devel- 
oped at the Walter Kidde Nuclear Lab- 
oratories, which Elgin proposes to adapt 
to power a wrist watch—its answer to 
Hamilton. 

The dry-cell battery industry's answer 
to such dazzling new ideas is to keep on 
putting more and more power into small- 
er and smaller packages. The trend is 


| such that it promises to make obsolete 


the ancient principle of spring-wound 
energy, and free the peripatetic Ameri- 
can from his dependence on the electri- 
cal cord forever, END 
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How to Buy a Room Air Conditioner 
{Continued from page 85] 
new circuit for it, but the 115-volt line 
may be cheaper than a 230-volt line. 

@ 7 amp—230 volt—one horsepower. 
Capacity is highest of these four types, 
but you'll need a 230-volt line, This will 
cost more at first, but may be more 
economical in the long run since it gives 
you an extra electrical supply for other 
appliances. 

Whatever kind of electrical service you 
choose, remember that you need an out- 
let that takes the three-prong grounded 
plug now standard on major appliances. 
You can install one easily in an existing 
box. And the outlet must be close to 
the window you're going to use. If you 
need an extension cord, get one from the 
air-conditioner dealer, Dime-store lamp 
extensions will not do. 

What a conditioner does to your elec- 
tric bill is not pleasant. Any unit uses 
up enough juice to operate a washing 
machine or electric heater—far more than 
a refrigerator. There’s considerable vari- 
ation from make to make (of the same 
type or cooling capacity). So the effi- 
ciency—the number of BTUs of cooling 
you get for a watt of electricity burned 
—is no minor matter. 

Cabinet and installation. The newest 
models are remarkably compact, about 
17 by 17 by 27 inches. But they usually 
cost more than the older bulky styles, 
which may be perfectly okay for you. 
Here's what to consider: 

© Depth matters most if you object to 
a lot of metal hanging out your window. 
Some units, whether compact or not, can 
be mounted to put the box either entire- 
ly in, entirely out, or anywhere between. 
But none can be installed completely 
flush with both inside and outside walls 
of a frame house. 

© Height reduces the light from the 
window. Check this, because some mak- 
ers reduce depth by increasing height. 

® Width is a consideration only if you 
must put a unit in a narrow window. Fil- 
ler panels close up the space left over 
in wide windows. (Mitchell uses trans- 
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fenoning, jointing. bevel and moulding cutting, rabbet- 
Ing, sanding, etc. This versatile power tool has q 
portant operating feature including exclusive 

Shift" which permits economical and convenient opera 
Hon of both units from a single motor. Also has patented 
“quick change" motor mount for rapid switching of 
same motor to other power tools 

Write for FREE Power Too! Catalog 

ving details on the BIG DURO line of dril presses, circular, 
Band ond serell save, joiners, senders, lathes, ee. We 


DURO METAL PRODUCTS COMP, 
2690 N. Kildare Avi Chicago 39, I 


NEW 4 WISCONSIN 4-CYCLE 


Gas Engine Driven 


GENERATING PLANT 


2000 WATT, 60 Cycle, 
115 Volt, Single Phase 


Gov't, Cost $500.00 


only*219%% 


FULL 1-YEAR GUARANTEE 
car trunkt 


PORTABLEI— 


Free Catalog of War Surplus—Wholesale Equipment 
ROBERTS ELECTRIC CO, Dep B49 W. Grand Ave., Cicege 22, Ill, 


Arc Welding 


SHOP TYPE 
AC WELDER 


J 


Cash in 


‘on the many opportunities that 
exist in ‘the ever expanding arc 
welding field, With a minimum investment 


1 you can start your own profitable business 
LOW CORES | With’ tne bie demand for: emergency re: 
GENERATORS | Pair work and. construction projects, M 
RN wuneN"e | Bart gives high efficiency at low ‘cost, 
yar OWN = a selection from the most complete ) 


‘of welders. Phone FE 2-1223. 


‘Sone of the world's forget builders of cre welding equipme 
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COMING IN JULY POPULAR SCIENCE 
Bonus 16-Page Removable Booklet: 

“What To Do 

When Your Car Conks Out” 


Don’r blow your top the next time your 
car conks out. Just reach for your 16- 
page booklet on “What To Do When 
‘Your Car Conks Out”—and fix the trou- 
ble quickly, right on the spot. When you 
get your July issue of Porutar ScrENCcE, 
simply detach this booklet and put it in 
your glove compartment. You'll be all 
set to fix many of the car troubles that 
can ruin your trip. 

You'll see how to trace ignition trou- 


bles—wet wires, grounded high-tension 
wire, points out of adjustment, a shorted 
condenser, etc.—and what to do about 
them, on the spot! 

You'll see how to trace fuel troubles— 
dirt or water in carburetor, clogged fuel 
filter, faulty fuel pump, vapor lock, etc. 
—and what to do about them, too. 

You'll find all this, and plenty more, 
to get you rolling again. Get this bonus 
booklet in July Porutar Science! 


ALSO IN JULY POPULAR SCIENCE: 
How to take care of 
your '57 Chevrolet 


No matter what model 57 Chevy 
you own, with or without automatic 
transmission, this big, picture-packed 
story will show you how to keep it in 
tip-top shape! Clear, step-by-step 
Photos will show you how to care for, 
adjust and repair: points, fan belt, car- 
buretor, electrical system, steering 
mechanism (including power steering) , 
all transmissions, lights, cooling system, 
brakes, plenty more. Plus valuable tips 
on keeping the finish bright and spar- 
kling. To get peak performance from 
your ’57 Chevy, to keep that showroom 
look, be sure to get the July issue of 
Porutar Science! 


ALSO IN JULY POPULAR SCIENCE: 
Hypnotism: Medical tool 
or dangerous toy? 


What are the medical and surgical 
marvels being performed with the help 
of hypnotism? What are the dangers in 
amateur or unprofessional use of hyp- 
notism? Why does one nation insist 
that women never be hypnotized except 
in the presence of a relative or another 
woman? What are the three hypnotic 
stages? What does each feel like? How 


do you act in each? Is susceptibility to 
hypnotism a sign of low intelligence? 
Can you be hypnotized without your 
knowledge or against your will? Can 
you be made to commit dangerous or 
immoral acts while in a trance or under 
Ppost-hypnotic suggestion? Get all the 
answers in the full, straight-from-the- 
shoulderstory inJuly PopuLaRSciENcE! 


ALSO IN JULY POPULAR SCIENCE: 
How to stay alive over 
July 4th weekend 


‘The grim fact is that hundreds of us 
will die in auto accidents over the holi- 
day weekend. Experts say that heavy 
traffic alone is not the cause. If the same 
number of cars were out on an ordinary 
working day, there'd be far fewer 
deaths. Why, then, do holidays kill us? 
For the revealing answer, see July 
Poprutar Science. Learn life-saving 
rules — besides the regular cautions 
against speeding, alcohol, mechanical 
failure. Learn how to eat and dress in 
order to avoid drowsiness. See how to 
Prepare your tires to equalize the tilt 
from a heavy load in the rear seat and 
trunk. Discover a few tricks for han- 
dling restless kids. All this valuable 
data, and plenty more, is waiting for 
you in July Porutar Science! 


Get July Popular Science—at all newsstands, soon! 
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How to Buy a Room Air Conditioner 


(Contin n page 238) 


parent panels to avoid blocking light.) 

Many units have louvers enclosing the 
condenser (out in the back). These not 
only keep rain out, but also shade the 
condenser from the sun. 

The actual job of putting the machine 
in your window is straightforward, but 
don’t expect to toss it off in an hour or 
two after supper. Here’s why: 

@ The unit is heavy, 150 to 200 
pounds, You'll need help to horse it into 
place. 

© The mounting brackets must be 
screwed to a sound, solid window frame. 
In an old house, you may need a new sill. 

@ You have to drive the right screws at 
the right stage of assembly. Louse this 
up and you'll waste a lot of time and 
work, (All units come with reasonably 
clear mounting instructions. ) 

You can look for progress in ease of 
installation as manufacturers develop 
simpler mounting rigs. One step in this 
direction is Philco’s Model A882-2, just 
now coming on the market. It weighs 
only 120 pounds, and is said to be very 
simple to install. END 


How Much Cooling Capacity Do You Need? 


1. rea of windows facing: 
ast, southeast of South 
& Sethe 


2. Area of all windows not included 


ia ftom 1: sqft] 14]... 
3 Length of walls: 
facing same exposure used In 
tem f: wae] WO] suced 
b. Allother walls and partitions: °.212ft.| 30 | 2222 
‘4, Area of ceiling: see sqtt.[ 10] .....] 
5. Area of floor | 


7. Wattage of lights and electrical 
equipment in use in room: 


Total of separate cooling loads is cooling 
capacity in BTUs of alr conditioner required: 


FILL IN BLANKS above to get total cooling ca- 
pacity you require. Compare this figure with 
capacities of air conditioners (chart p. 84). 
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LICK SUMMER DRO 
Drill your own well 


SAVE MONEY . . . have water 
when you need it, with the sf 
compoct NATIONAL WELL DRILLER, 
Drills wells. deep or shallow, ony- 
where — built for yeors of 
Uightweight, eosy to oper 
mon can set up, runs on 
‘gosoline power. Used by 
BF Agriculture ond Fo 
Novy: 


START YOUR OWN BUSINESS . 
by renting and controcting Natio 
Well Drillers. 


MODEL 400 — for 4” cosings, 


Foctory, we 
iditionel cable, 34 hp. elec- 
trie motor or IY hp. govol 
evoiloble ot extra cost. 
HEAVY DUTY MODEL 600 — for 6" ond 8” casings, avail 
soline engine. Mounted on trailer with collopsi- 
‘ary tronsportation. Guaranteed for 90 days 


Write for free literature on complete line — Dept. PS-67 


om 


national well driller 
THE NATIONAL WELDING 
AND MANUFACTURING CO. 
NEWINGTON, CONNECTICUT 
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Colorcretors 
are Needed 
Everywhere 


COLORCRETE INDUSTRIES, INC. 
572 Ottawa Ave, Halland, Mich. 


MOORE MANUFACTURING c 


GIVES YOU YOUR BEST ANSWERS ON 
WHERE TO Go ON VACATION j 
HULL AUTO COMPASS 


Most compass drivers use Hull. 
‘A‘favorite alto for boats, pri- 
Wate planes. $4.95 ani 


HULL MANUFACTURING CO.,_P.0. BOX 246-E6, Warren, 0. 


BUILD and FLY 


Bensen 


HELICOPTER 


gat. fee Pus 


ee 
and‘ photo for Ste 

ered Gyro-Copees drawings $2. 
‘Ask about detailed plans and construction kits. 
BI 


SEN AIRCRAFT CORP., Dept. PS.67 
. Box 2725, Raleigh, 


NANO asin 
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How to Climb a Mountain from Inside 
[Continued from page 70) 

there was a farmhouse. One of our party 
told the farmer where we were bound. 

That, we learned, is an elementary 
precaution when you go “spelunking.” 
You never enter a cave without telling 
somebody about it. You might want 
people to know where to look for you. 

We left word twice more, to be on the 
safe side. First, Gene wrote a message 
on a piece of cardboard, which he then 
stuck on the windshield of his car after 
we had climbed out to hike the last half- 


Money still talks, of course, but it has 
to stop and catch its breath more often 
these days. 

Tue SwEWALK SUPERINTENDENT 


| mile or so through the woods, Later, 


after we reached the site, someone hoist- 
ed a red nel shirt. This signal meant 
that a party was inside the cave. 

What were we getting into? The 
cave entrance was both disappointing 
and rather frightening. Instead of stately 
lars of rock flanking a majestic arch- 
there was a_sinkhole—a steep- 
walled, muddy gulch 30 feet below the 
forest floor. Into it plunged a picturesque 
waterfall, but the falls didn’t stop there. 
It dropped right on through a three-by- 
four-foot crack at the bottom of the 
sinkhole. And that crack was the en- 
trance to the cave! 

It was too late for second thoughts. 
Peter Van Note, second-in-command, 
was tying a rope to a tree. The rope was 
to guide us down the sinkhole and be- 
yond. There was a roll call—nobody 
would be forgotten in the cave. 

Then we started sliding down the 
muddy slope. It was hand-over-hand 
along the rope down to a slab of rock 
that formed a kind of threshold. 

The rock wobbled. One good, hard 
kick would send it right into the crack, 
which it would seal quite efficiently, like 
a quarter-ton manhole cover. 

This possibility was on my mind dur- 

[Continued on page 244] 
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> Gre Terai fae eres 
~~ GILLIOM POWER TOOLS, °°°5,"Co3°S9"% 


NEW 
INVENTION 


MECHANICAL RENEE 
CALCULATOR _ 


Moot: 


Build a Boat at 25 the Cost! 


Zchith CLEVELAND'S full si 


rehitect-designed boats from 
AGE ILLUSTRATED CATALOG, 
‘s0¢ (coln).."How to Build 

booklet, $2.50. Hardware & Eaulp- 
ment Catalog, $1.50, 

CLEVELAND BOAT BLUEPRINT CO. 
Dept. 8-177 Bax 1651 Clevelend, Ohi 


OVERLOAD 
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rs, 


postpaid 
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BRINKMAN MANUFACTURING Co. 
S401 W. ist Dept. 687 Topeka, 


sed "and “any ether materia aves" 
fete rady mined conereia Puy fori on frm ot 


200. Pe Goserte «89879 


UNITED STATES FORGE AND FOUNDRY CO. 


A Corbine 398 
BL 357 Mognum 400 
P.0. Box 657 MADISON, WIS. 


‘O'BRIEN GUNCRAFT 


2 a “Yoo-Hoo” 


At variety, hordware, magazine & newspoper stores 


10” TILT/ARBOR SAW) 


jastvear wien my 
moley equipment 
fling about 956 
saws in my spare 
time, About $900 for me." Leo H, Fix, New York, 


MAKE UP TO $3 OR $5 AN HOUR IN SPARE TIME 


With a Foley Automatic Saw Filer you can file 
hand, band and circular saws better than the most 
expert hand filer. Cash busines 

estrain, no experience needed, 


FREE BOOK— 
“MONEY MAKING FACTS” 


shows just how you 
ean start at home in 

with 
vent, nO. 


today: 
‘salesman 
will call, 


FOLEY MFG. CO. 
1 FREE D 


Address 


\ You get ’em all. 
BEAUTY — FUN 
— CONVENIENCE 
— ECONOMY 


rei with the 
A ALL- 
NEW 


ROAD 
KING 


Years ahead body styling. Two-tone colors. 
Ruggedly built. Greater comfort, riding ease. 
Cushman Husky 4-cycle engine. Up to 50 miles 
per hour, 100 miles per gallon. Ride it any- 
where, everywhere for just % cent per mile. 

* Seld ond serviced nationally; Ask yout Cushmon deoler 
replacement ports for FREE demonstration 
cvilabe immediately» Decler inquiries invited 

Write for new FREE booklet today 
CUSHMAN MOTOR WORKS, INC. 
916 No. 21st, Lincoln, Nebraska 
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i monte. FAMOUS 
-Yourself * 


‘onsumption 
2-restores compression 

3 stops piston slap 
¢-increases miles per gallon 
‘S-improves performance 
6-makes engine quieter 


Nols Gun-cum 
MUFFLER.<SEAL 


AM for Piston Seal and GUN GUM ot 
nearest garage or auto store. 


TREGLOWN co., inc. 


Fanwood 131, 
Ge TRADE Hak REGD. 


wow: [amaning AEM. POWER. 


(Gy sunben gates company 


244 Porutar science 


How to Climb a Mountain trom Inside 
[Continued from page 242] 

ing the astonishing moment when my 

arms and head were still in the world I 

knew and the rest of my body wasn’t. I 

was entering another world. 

That is, I was trying to. Dangling over 
dark space, I groped for a foothold. Then 
my feet touched something solid—the 
first slippery rung of a natural rock lad- 
der, on which three out of every four 
rungs seemed to be missing. 

There was a small, sloping, boulder- 
strewn platform 15 feet below the 
entrance, a passage leading away 
around a bend, and then the cave 

We stumbled over boulders 
sloshed through pools, awed by the eerie, 


One of the easiest ways to meet your 
neighbors is to own the best tool shed 
im the block, 5 


fascinating rock scenery, sprayed by 
underground waterfalls. 

Suddenly, when I happened to be 
alone in one of the passagew: 
carbide lamp gave out. Instantly Iv 
in total darkness that bore little relation 
to a night without moon and stars. 

A few weeks before, Burton Faust, 
veteran cave explorer and treasurer of 
the NSS, had described the effect of 
darkness in a cave 

“No one who hasn't experienced it 
before can understand it. You put your 
hand in front of your face, and a minute 
later you don’t know the hand is there. 
And when the cave is quiet, you hear 
your own heart. It sounds like someone 
running down a cave corridor. Your 
breathing sounds like wind.” 

I was immensely grateful for the flash- 
light, which I snapped on to see my 
hands again and to find the end of the 
passage that led to the so-called attic. 

Here was a chamber with a sloping, 
bat-studded ceiling. The bats, hanging 
head down, seemed tiny—hardly bigger 
than large, brown butterflies. 

[Continued on page 247] 


NEW! DISCOVERY! 


SAVES PLUMBING BILLS °Swstanrcy 


I) chcazo, June 1st—Home Owners. Ofices, Apartments, including Facto- 
Beste constanty having rouble with clogged ips 


tly Plumbing. Biite 


Te noms iy Pressure here is a new unit 

the Plumber ‘ll Hines ‘up to 100 ae. 

‘wilt open any number of pe. ‘Yet anyone can operate this new | te remove Wall ef 
un which ttexers easly ive, 


ALS, SINKS, and FLOOR DRAINS clogged with pa- 


7 SCIENTIFIC PRINCIPLE! 


Inelnding Bathtubs, Hot 
tructloss melt 

Tike blow of ths new Unit 

‘This new Flashing Gun ie etfered on 30 Days Free Trial, BUT MOST 

Diiboiet ast 1s Hits. What iy Toot wort in Contty Plumbing 
a fe 


A. MUST FOR 
EVERYONE 


Grips the screw! | CONCERNED. 


Drives it too! Li ‘Tis MANUAL Tai You 


SCREW-HOLDING 


eer porated 

“Available with shectpree! 
Vashi revered tubong 

Unconditanally 


ASK FOR IT AT YOUR DEALER 


Kedmon Co., 233 So. Sth W., Salt Lake City 


Loosens Rusted Bolts 


puts... screws... parts 


LIQUID. 
WRENCH 


FILLING STATIONS. EVERYWHERE 
or intormation write manufacturer 
RADIATOR SPECIALTY CO- 

Ch 


RETAIL PRICE $125.00 


SUPERSHOP includes precision- 
built 8” tilting toble vow, verti- 
cal ond horizontal drill press, 30” 
lothe, sander, grinder. 100% BALL BEARING. Write for FREE 


296 YATES AVE, 
BELOIT, WISC. 


; WELD At Y OURSELF IN A_JSIFFY! 


EASY PAY PLAN 

Order your vic Industrial arimfereser ‘Are Welder 8. 

SoS rae, rere teen re eee a etter Only oe 
iterctre on rger sqipaent evellotle a req 


DYNAMIC WELDER COMPANY, 1808 5. Federal Street, 


ie teat $9.95 


Penna. Wholesale Distributors 
104 N. 6th St., Phila. Pa. 
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j 7 —— Manik Slorcitiunts, 


FTER YEARS OF WORK, the doorway to literary 
ieecar finally opened. She managed to 
get her novel, Moods, published. 

It promptly flopped. 

Undaunted, she wrote a second novel, which 
instantly turned out to be the rage of 1869. 
Businessmen, lawyers, housewives, everybody 
read and talked about Little Women. 


Fortune had finally smiled on Louisa May 
Alcott. Twenty years had passed between her 
first writings and Little Women—years of priva- 
tion, struggle, pain. She had worked as a maid, 
as a paid companion, had nearly lost her life 
as a Civil War nurse, had once come close to 
suicide. 


Now world-famous, her family secure, she 
would write many more books. And people 
would love them, For, as she said, “I have had 


“Thave had lots of troubles” 


lots of troubles; so I write jolly tales.” 


In those words, spoke the kind of unvare 
nished courage without which this country 
would be a far poorer place. Poorer not only 
by Louisa May Alcott’s stories, but by the 
accomplishments of millions, For it is human 
courage and character that have made Ameri 
wealthy and strong. And have made America’s 
Savings Bonds one of the world’s finest in- 
vestments. 


170 million Americans back U.S, Savings 
Bonds—back them with a guarantee un- 


pal guaranteed safe to any amount— 
your interest guaranteed sure—by the greatest 
nation on earth, If you want real security, buy 
Bonds. Get them at your bank or through the 
Payroll Savings Plan where you work. And 
hold on to them. 


PART OF EVERY AMERICAN’S SAVINGS BELONGS IN U.S. SAVINGS BONDS: 


‘The U.S. Government does not pay for this advertisement. It is danated by this publication in cooperation with the 
Advertising Council and the Magacine Publishers of America, 
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How to Climb a Mountain from Inside 
(Continued from page 244) 

There was a deep, round well on one 
side of the “attic,” leading to a brook 
about 10 feet below. Beyond it lay the 
narrowest of passageways. A Boy Scout 
in our party tried to squeeze through; 
he couldn't, because the ceiling almost 
met the floor. Yet, for all we knew, an 
enormous maze might begin right where 
we thought the old cave ended. We were 
tantalized by the unsolvable mystery. 

Leaning against the dripping walls of 
the attic, watching the bats stir in their 


| WHAT YOU NEED FOR 
CAVE EXPLORING 


A miner's helmet or football helmet, 
rigged to carry a carbide lamp; heavy 
t ploves: heavy shoes; coveralls; rubber 2 

knee pads; two pairs of socks; carbide + 
lamp; flashlight; candles; matches in wa- 
terproof container; 7/16” nylon rope for 
climbing or descending; 5/16” safety line; 
lightweight nylon emergency rope 
ft; rellecting tape; wire laddc 
limbing gear; water 
and candy-bar rations. 
formation, membership ap- 
plication blanks and address of 
grotto, write National Speleologic 
ciety, 125 Tapawingo Rd., Vienna, Va. 


sleep and clouds of cigarette smoke drift 
past carbide lamps, everybody looked 
relaxed—but the novices couldn't quite 
hide their excitement over this utterly 
new adventure. 

When we later emerged into the 
bright forest above, somebody noticed 
a darkish spot near a birch grove. 

It looked like another sinkhole. 
Some of us were keen to investigate. 

We asked Gene Vehslage if he thought 
it led to a new cave. 

“Could be, could be,” he said. “But 
you know the rules. If you find a cave, 
turn around. Go home and come back 
with two friends. Better make it three. 
Then if you get hurt, one of them can 
stay with you while the other two try to 
get help.” 


We decided to.leave further exploring 


to another day. END 
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Sportster Ups Horsepower for Faster Sprint 


Latest MGA sportster has a hard top _ rear glass to meet the roll-down windows. 
welded to the body and wraparound The engine is up to 72 horsepower. 


Mercedes 300SL Gets Roadster Brother 


Tus sporty soft-top by Mercedes-Benz gull-wing doors. Like its sports-racing 
sticks closely to the mechanical specs of elder brother, the roadster comes with a 
the 300SL coupe, the car known for its six-cylinder, fuel-injected engine. 


Conservative British Try a Spot of Color 


Tue Vauxhall Cresta drops restraint pression head adapts the engine for 100- 
for flashier paint. An optional high-com- octane fuel—new to Britain. 
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Carburetor sp 
factory-trained mechanic can. And he knows that 
are precision-built for top performance on today 


time, to squeeze extra mileage out of every gallon. 
Standard equipment an Coil, Buick, Oldsmobile, Pontioe ond Chevrole! 


CHESTER 
CARBURETORS 


ROCHESTER PRODUCTS DIVISION 
GENERAL MOTORS CORP, ROCHESTER, N.Y. 
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MLA MACHINING EFricypy 


South Bend 2-H Precision Turret Lathe—I" collet 
capacity, 1614" swing, 96 power turret feeds, 48 cross slide 
foods, 48 carriage feeds, 48 thread cutting feeds, 

Base Price $3484 


South Bend Precision Turret Lathes keep 
efficient the machining of small duplicate 


parts, Their remarkable accuracy and posi- 
tive controls simplify the holding of close 
tolerances with only normal machine hand- 
ling care. Finishes are commonly produced 
that otherwise would require additional 


quick and economical. Wide 
of power feeds and thread cutting 


job. They are particularly suited for second 
operations. Sizes available include: 1” col- 
let—16" swing; 1” collet—13” swing; 1” 
collet—10" swing. Priced from $1665. 


Fras CI presses Cl rotary’ cates 


TURRET 
LATHES 


TURRET ATTACHMENTS 


South Bend Turret Attachments are available 
for tooling 9’, 10", 13” and 16” swing South 
Bend Lathes for repetitive operations. Preci- 
sion built for precision work, their rigidity and 
accuracy permit maximum feeds and speeds. 
Prices of hexagon bed turrets range from 
$284.00 to $726.00. Square Turret Tool Blocks 
are priced from $43.25 to $94.50. Write for 
Catalog giving full information on South Bend 
Turrets and the complete line of South Bend 
Attachments and Accessories. 
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SOUTH BEND LATHE 


South B 2, Indiane 


I/D PASSED OVER DOZENS OF Y 00D To. 
1.C.S. ADS IN POPULAR YOU BACK ON YOUR FEET, JIM.IT/LL 
SCIENCE. BUTISAW THIS Zz I | AWHILE BEFORE YOU'RE BACK IN TH 
FIELD. SO WE'LL FIX A TEMPORARY, 
DESK FOR YOU INTHE OFFICE, 


THEY GAVE ME SOME SIMPLE 
IMENTS... AND I SURE 
SURPRISED THEM! 
NY Say, WHERE 
DID You 


HERES WHERE YOU COME IN! LET /.C.S. SHOW YOU THE WAY TO 


(MORE PAY, RAPID ADVANCEMENT, CEAL JOB SECURITY! 
MAIL THIS COUPON TODAY f 


HAVE A REAL CIGARETTE- 
Have A Camel 


“| want a real cigarette... no fads or 
fancy stuff. That's why it's Camels 
for me. They taste good all the time 

—never let you down.” 3, 

a) OV 

“foul 

Sports Car Driver and 

Consultant Engineer 


BJ, Reynolds Tobacco Company, Wirston-Nalem, N.C 


Discover the difference 
between “just smoking” ... and Camels! 


Taste the difference! You'll the difference! The ex- | Eajoy the difference! More 
find that Camels taste rich, Camel blend of qual- | people today smoke Camels 
full-flavored, and deeply | ity tobaccos has never been | thanany other cigarette. Try 
satisfying—pack after pack. | equalledforsmoothsmoking. | Camels-they'vereally gotit! 


Fe 


America’s real smoke is Carme!—the largest-selling cigarette today! 


